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CHAPTER | . DEFI NI TI ONS

DEFI NI TI ON OF ABBREVI ATl ONS

1

AASHTO - Anerican Association of State
H ghway and Transportation
Oficials

ACI - Anerican Concrete Institute

ANSI - Anerican National Standards
Institute

ASTM - Anerican Society for Testing and
Materi al s

AWM - Anerican Water Wirks Associ ati on

| MBA - International Minicipal Signal
Associ ati on

| TE - Institute of Transportation Engi neers

NENVA - National Electrical Mnufacturing
Associ ati on

USAI - United Stated of Anerica Standards

Institute

DEFI NTI ON OF TERMS OR DESCRI PTI VE WORDS

1

Advertisenent. The public announcenent, as required
by law, inviting bids for work to be perforned or
materials to be furnished.

Award. The action of the City accepting the proposa
of the | owest responsible bidder for the work, subject
to the execution and approval of a satisfactory
contract therefor and bond to secure the perfornance

t hereof, and to such other conditions as may be
specified or as required by | aw

Bi dder. Any individual, partnership, corporation, or
joint venturer submtting a proposal to performthe
wor k cont enpl at ed.



Bid Security. A bid security shall be a bond provided
by a surety conpany authorized to do business in this
State, or the equivalent in cash, or otherw se
supplied in a formsatisfactory to the Gty in an
anount equal to or at |east 5% of the anmount of the

bi d.

Change O der. A witten order fromthe Engineer to
the contractor, as authorized by the contract,
directing changes in the work as nmade necessary or
desi rabl e by unforeseen conditions or events

di scovered or occurring during the progress of the
wor K.

Contract Docunments. The contract docunents shal

i nclude, but not be limted to, the signed Contract
and Bond, Addendum Notice to Contractors,
Instructions to Bidders, signed copy of the Bid,
Ceneral Conditions, Special Provisions, Technica
Speci fications, and Pl ans and/ or Suppl enent al
Sketches. The signed contract, together with the
ot her docunents enunerated therein or hereinbefore,
forms the Contract between the parties. These
docunents are as fully a part of the contract as if
attached thereto or repeated therein.

Contract Bond. The form of security approved by the
City to be used by the contractor and his surety or
sureties guaranteei ng conpl ete performance of the
contract and the paynent of all |egal debts pertaining
to the construction of the project, and conditioned as
may be required by the Code of the Cty of

Springfield, Mssouri.

Contract Tinme or Conpletion Date. The nunber of

cal endar days shown in the proposal, including

aut hori zed extensions, is the tinme allowed for the
conpl etion of the work contenplated in the contract.
If a cal endar date for conpletion is shown in the
proposal, then the work contenplated shall be
conpleted by that date. A calendar day is defined as
every day shown on the cal endar (i ncludi ng weekends
and hol i days).

No tinme extensions will be granted for del ays caused
by weather, utility conflicts, excavations



10.

11.

12.

13.

14.

15.

16.

encountering rock, changi ng excavation quantities or
contractor scheduling.

Contractor. The individual, partnership, corporation,
or joint venturer undertaking performance of the work
under terns of the contract, and acting directly or
through his or its agents, enployees, or
subcontractors.

Engi neer. The Director of Public Wrks or any of his
authori zed representatives. Were the term*“Director
of Public Works” is used, it shall nmean the Director
of Public Wrks in person.

Extra Work. An item of work not provided for in the
contract as awarded but found essential to the
satisfactory conpletion of the contract and within the
i nt ended scope of the contract, as determ ned by the
Engi neer.

Notice to Contractors. The notification provided
prospective bidders, containing a general description
of the proposed work, and including information and
requi renents for the subm ssion of bids.

Notice to Proceed. The witten notice fromthe
Engi neer notifying the contractor of the data which he
is to begin prosecution of the work.

Pay Item An item of work specifically described and
for which a price, either unit or lunp sum is
provided. It includes the perfornmance of any and al
wor k and the furnishing of any and all |abor,

equi pnent, and materials contenpl ated or descri bed on
the plans or in the text of the specifications
included in the contract.

Pl ans. Draw ngs or reproductions thereof approved by
the Gty of Springfield, Mssouri, which show the

| ocation, character, and details of the work.
Techni cal Specifications and Special Provisions shal
prevail over plans when in conflict therewth.

Project. The proposed inprovenent together with al
appurtenances and construction to be perfornmed thereon
under the contract.



17.

18.

19.

20.

21.

22.

23.

24.

Proposal. The witten offer submtted by the bidder
in the required manner on the form of proposal to
performthe work contenplated at his bid prices.

Form of Proposal. The approved form furnished by the
Public Wrks Departnment on which the bid prices for
the work are to be submtted.

Proposal Quaranty. The security furnished with a
proposal to insure that the bidder will enter into the
contract if his proposal is accepted.

Responsi bl e Bidder. Any person, firm or corporation
submtting a bid for the work contenpl ated who

mai ntai ns a pernmanent place of business, has adequate
pl ant equi pnrent to do the work properly and within the
time limt that is established, and has adequate
financial status to neet his obligations contingent to
t he work.

Responsi ve Bidder. Any person, firm or corporation
submtting a bid for the work contenpl ated whose Bid
Formis conplete and regular, free of exclusions or
special conditions and has no alternative bids for any
itemunl ess requested in the Technical Specifications,
and has submtted all required information with the

bi d.

Ri ght-of -Way. Property rights acquired by the Gty of
Springfield for the construction and nmai ntenance of an
i mprovenent .

Special Provisions. Directions or requirenents,
peculiar to the work and not otherw se thoroughly or
satisfactorily detailed or set forth in the genera
condi tions or technical specifications. Special
provi sions may be included in the specifications or
may be included as a note or special detail on the

pl ans. Special provisions shall prevail over general
conditions, technical specifications, and plans
whenever in conflict therew th.

Specifications. The directions, provisions, and

requi renents contained in these general conditions and
techni cal specifications, together with such as may be
added or adopted as suppl enental specifications or
speci al provisions for the performance of the work and




25.

26.

27.

28.

for the quantity, quality, and proportion of
material s.

Subcontractor. Any individual, partnership,
corporation, or joint venturer to whomthe contractor,
with the consent of the Engi neer, sublets any part of
t he work under the contract.

Surety. A corporate body duly authorized to do
business in the State of Mssouri, and which has
executed a bid bond with the bidder or a contract bond
with the contractor

Wrk. The furnishing of all |abor, materials,

equi pnent, and ot her incidentals necessary or
convenient to the successful conpletion of the project
and the carrying out of all duties and obligations

i nposed by the contract docunents.

Wor ki ng Drawi ngs. Shop draw ngs, bendi ng diagrans for
reinforcing steel, or any other supplenentary plans or
simlar data which the contractor is required to
submt to the Engineer for approval.




CHAPTER | 1. GENERAL CONDI TI ONS

A Bl DDI NG REQUI REMENTS AND CONDI TI ONS

1

Notice to Contractors. After the date is fixed for
the receipt of bids, the Director of Public Wrks nay,
in addition to the notice required by |law, give notice
of such date by mail to those contractors who are on
file wwth the Public Wrks Departnent for the type of
work involved in the contract being bid. GOhers wll
be mailed a Notice to Contractors upon request. This
Notice to Contractors will contain a genera
description of the proposed work, together with
instructions and information to the potential bidder
regardi ng specifications, approved plans, speci al
provi sions, formof proposal, and other docunents

af fecting the work.

Statenent of Bidders Qualifications. It is required
that any contractor bidding on a project have on file
with the Public Wrks Departnent a Statenent of

Bi dders Qualifications. This statenent will be
considered current if filed within a year prior to the
bid opening. Failure of a contractor to provide this
statement could disqualify the contractor from bidding
on Public Wrks projects until such tine as a valid
statement is filed. Any false statenents nmade in or
omtted fromthe Statenent of Bidder’s Qualifications
shall be grounds for rejection of that bid. A copy
of the Statenent of Bidders Qualifications is included
at the end of this chapter for infornmational purposes.

Coordi nati on of Plans, Techni cal Specifications, and
Speci al Provisions. These Specifications, Approved

Pl ans, Special Provisions, Formof Proposal and al
docunents affecting the work issued by the Director of
Public Wrks to the contractor are essential parts of
the Contract and a requirenment occurring in one is as
bi ndi ng as though occurring in all. They are intended
to be nutually conplenentary. |In case of discrepancy,
cal cul ated di nensi ons shall prevail over scal ed

di mensi ons; Special Provisions shall prevail over
Techni cal Specifications; Technical Specifications
shall prevail over Plans and Draw ngs.

Interpretation of Quantities in Bid Schedule. The
guantities appearing in the bid schedule are
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approximate only and are prepared for the conparison
of bids. Paynent to the contractor will be nade only
for the actual quantities of work perfornmed and
accepted in accordance with the contract, except where
final measurements are not made, as hereinafter

provi ded. The schedul ed quantities of work to be done
and materials to be furnished may each be increased,
decreased, or omtted as hereinafter provided.

Exanmi nati on of Plans, Specifications, Special
Provisions, and Site of Woirk. The Director of Public
Wrks will prepare plans and specifications giving
such directions as will enable the contractor to carry
themout. The bidder is expected to exam ne carefully
the site of the proposed work, the proposal, plans,
speci fications, supplenental specifications, special
provi si ons, and other contract docunents before
submtting a proposal. The plans, specifications, and
ot her docunents designated in the proposal formwl|
be considered a part of the proposal whether attached
or not.

a. It is the responsibility for each bidder before
submtting a bid to (a) exam ne the contract
docunents thoroughly, (b) visit the site to
beconme famliar with local conditions that my
af fect cost, progress, performance, or furnishing
of the work, (c) consider federal, state, and
| ocal laws and regul ations that may affect cost,
progress, performance, or furnishing of the work,
(d) study and carefully correl ate bidder’s
observations with the contract docunments, and
(e) notify engineer of all conflicts, errors, or
di screpancies in the contract docunents, but the
subm ssion of a bid shall be considered proof
that the bidder has nmade his own exam nation and
is satisfied as to the conditions to be
encountered in performng the work and as to the
requi renents of the plans, specifications,
suppl enent al specifications, special provisions,
and ot her contract docunents. The conditions
i ndicated on the plans and in the proposa
represent information available from surveys and
st udi es.

b. Informati on and data reflected in the contract
docurments with respect to underground facilities
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at or contiguous to the site is based upon

i nformati on and data furnished to the Gty by
owners of such underground facilities or others,
and neither the City nor the engi neer assunes any
responsibility for the accuracy or conpl eteness
thereof unless it is expressly provided ot herw se
in the Special Provisions.

Provi si ons concerning responsibilities for the
adequacy of data furnished to prospective bidders
on subsurface conditions, underground facilities,
and ot her physical conditions, and possible
changes in the contract documents due to
differing conditions appear in Chapter 11

par agraph G 5 of the CGeneral Conditions.

Before submtting a bid, each bidder will be
responsi bl e to make or obtain such explorations,
tests, and data concerni ng physical conditions
(surface, subsurface, and underground facilities)
at or contiguous to the site, or otherw se which
may affect cost, progress, perfornmance, or

furni shing of the work and whi ch bi dder deens
necessary to determne its bid for performng and
furnishing the work in accordance with the tine,
price, and other terns and conditions of the
contract docunents. |f bidder elects to nmake
explorations in public street rights-of-way, an
excavation permt nust be obtained fromthe
office of the Director of Public Wrks

Depart ment .

Cautionary Note Regardi ng Karst Features: The
predom nant |inmestone strata in the Springfield
area is extensively weathered, resulting in the
formati on of nunerous karst features; caves,
springs, sinks, losing streans, cherty clay
residuum etc. In many areas, stream erosion has
renmoved the residuumand rock is at or very close
to the surface, whereas in other areas as nmuch as
40 feet of residuumremains. The contact between
t he bedrock and residual soil is extrenely

pi nnacl ed. Bedrock pinnacles comonly have 10-15
feet of relief and as nmuch as 30 feet.

Typically, the linestone pinnacles project
vertically upward from narrow bedrock | ows or
cutters between the pinnacles. Locally, a mass
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of |inmestone may be “floating” with clay
conpl etely surrounding the |arge |Iinmestone bl ock.

Karst features are likely to exist beneath the
surface on the project site which was not
detected by the Cty s subsurface investigation
and which is not depicted in the project

drawi ngs. Contractor expressly acknow edges that
no representations are nmade in the project

drawi ngs or plans as to either the presence or
absence of karst features and contractor agrees
to be estopped from making any clains to the
contrary.

Preparation of Proposals. All proposals mnust be
properly signed and seal ed and submtted as set forth
in the Notice to Contractors. Each bidder shal
specify in his proposal, in figures, a unit price for
each of the separate itens |isted in the proposal

The proposal shall not contain interlineations,
alterations, or erasures except as noted in Sec. A 6.a
bel ow. The bi dder shall show the products of the
respective unit prices and quantities in the anmount
colum provided for that purpose. These extensions
shall be totaled and in case of errors or

di screpancies in extensions, the unit prices shal
govern. Al entries on the proposal formshall be in
ink or typed. All errors in extensions or totals wll
be corrected by the Engi neer and such corrected
extensions and totals will be used in conparing bids.

a. A bidder may alter or correct a unit price, |lunp
sum bid, or extension entered on the proposa
formby crossing out the figure with ink and
entering a new unit price, lunp sumbid, or
ext ensi on above, below, or the side in ink, and
initialing the alteration or correction. |If an
alteration or correction of a unit price or lunp
sumbid is not initialed, the original unit price
or lunmp sumbid will be assunmed to be correct.

Al'l corrections nust be nmade before any bids have
been opened.

b. A proposal of an individual, including those

doi ng busi ness under a fictitious nane, shall be
signed by the individual, and his address shown.
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A proposal by a partnership or joint venture,

i ncludi ng individuals doi ng busi ness under
fictitious nanmes, or corporations, shall be
executed by at | east one of the partners foll owed
by the title “Partner,” or one of the joint
venturers followed by the title “Joint Venturer”
and the busi ness address of the partnership or
joint venturer shown. The true |egal nane and
address of each partner and joint venturer shal

al so be shown.

A proposal by a corporation, whether acting al one
or as a joint venturer, shall include the address
and nane of the corporation and shall be signed
by a person authorized by its Board of Directors
to bind the corporation, with his title shown.

The nane and address of the bidder shall be
stated the sanme on all Contract Docunents

i ncludi ng the proposal, bid bond, contract,
performance bond and insurance policies and
certificates.

I f the successful bidder is doing business in the
State of M ssouri under a fictitious nanme, such
bi dder shall furnish to the director of Public
Wrks a certified copy of its registration of
fictitious nane issued by the Secretary of State,
State of Mssouri. No contract will be executed
by the City until such certificate is furnished
by the bidder. |[If the successful bidder already
has on file with the Director of Public Wrks
such a certificate, an additional certificate
will not be required.

Al l successful bidders who are corporations
organi zed in states other than M ssouri, shal
furnish at their cost, a certified copy of a
certificate of authority and |icense to do
business in Mssouri, said certificate to renmain
on file with the Director of Public Wrks. No

contract will be executed by the City until such
certificate is furnished by the successful
bidder. If the successful bidder already has on

file with the Director of Public Wirks such a
certificate, an additional certificate will not
be required. The successful bidder agrees to
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cause its authority and license to do business as
a foreign corporation to be continued and

ext ended t hroughout the life of the contract, and
until all clains thereon and thereunder shal

have been finally settl ed.

Al successful bidders nmust have or nust obtain

an occupational license wth the Cty of
Springfield, Mssouri. The cost for this
occupational |icense shall be borne by the

bi dder. No contract will be executed by the Gty
until this occupational |icense has been
obt ai ned.

Where in the proposal forma “Unit Price” is set
forth, the “Unit Price” shall include the
furnishing by the contractor of all |abor, tools,
mat eri al s, machi nery, appliances, plant and

equi pnent appurtenant to, and necessary for the
construction in every detail and the conpletion
in a first class, workmanli ke manner of all the
work to be done under these qualifications. The
“Unit Price” shall also include all permanent
protection of overhead, surface and underground
structures, dust control during construction,

cl eaning up, finish, overhead expense, bond,

I nsurance, patent fees, royalties, risk due to
the el enments, delay, profit, injuries, danages,
clainms, and all other itens not specifically
mentioned that nmay be required to fully construct
each item of work conplete and in place.
Contractors are warned that unbal anci ng of bids
may be cause for rejection. Proposals that show
any onissions, alterations of form additions not
called for, conditional or alternate bids not
called for, or irregularities of any kind may be
rej ect ed.

Al'l proposal s must be acconpanied by a cashier’s
check or certified check for not |ess than five
(5% percent of the anobunt of the bid and nade
payable to the Cty of Springfield, Mssouri, or
an acceptabl e bidder’s bond guaranteed by a
corporate surety conpany engaged in the business
of signing surety bonds in the State of M ssouri,
sai d bidder’s bond or check to be paid
unconditionally to the City of Springfield in the
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anount of not |ess than five (5% percent of the
bi d.

K. A bidder may wi thdraw or revise a proposal after
it has been deposited as set forth in the Notice
to contractor, provided the revision or the
request for such withdrawal is received before
the tine set for opening proposals. Any proposa
received after the tinme for opening of bids wll
be returned to the bidder unopened.

l. Proposals will be opened and bid totals read
publicly at the tine and place indicated in the
Notice to Contractors. Bidders, their authorized
agents, and other interested parties are invited
to be present.

Right to Reject Proposals. The City reserves the
right to reject any or all bids and waive
technicalities if it is in the best interest of the
City and may resubmt an invitation for bids with the
same specifications to the same or other persons or
award to the next | owest responsible responsive

bi dder. Reasons for rejection of proposals wll not
be limted to but may include the foll ow ng:

a. Lack of conpetency and adequate machi nery, plant
and/ or ot her equi pnent, as reveal ed by the
“Statenment of Bidders Qualifications.”

b. Unconpl et ed work which, in the judgenment of the
City mght hinder or prevent the pronpt
conpletion of additional work if awarded.

C. Fal se informati on provided on the “Statenent of
Bi dders Qualifications.”

d. Failure to pay, or satisfactorily settle, al
bills due for labor or materials on formner
contracts.

e. Failure to conply with any pre-qualification

regul ations of the Cty.

f. Def ault under previous contracts.
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B

g. Unsati sfactory performance record as shown by
past work for the City judged fromthe standpoint
of workmanshi p and progress.

h. When any agent or enpl oyee of the prospective
bi dder currently serves as an enpl oyee or agent
inthe Cty.

i When any agent or enpl oyee of the prospective
bi dder has participated in the preparation of
pl ans or specifications for the proposed worKk.

j - More than one proposal for the sane work from an

i ndividual, firm partnership or corporation
under the same or different nanes.

K. Evi dence of col |l usion anong bi dders.

l. Unbal anced proposals in which the bid prices for
some itens are obviously out of proportion to the
bid prices of other itens.

m If the proposal does not contain a unit price for
each pay itemlisted except in the case of
authorized alternate pay itens or |unp sum pay
itens.

n. If there are om ssions, erasures, unauthorized
additions, conditional bids, or irregularities of
any kind which may tend to nmake the proposal
i nconpl ete or ambi guous as to its meaning.

0. If the proposal is prepared with other than ink
or typewriter.

AVARD AND EXECUTI ON OF CONTRACT

1

Consi deration of Proposals. After the proposals are
opened and the bid totals read, they will be conpared
on the basis of the summation of the products of the
approxi mate quantities shown in the bid schedul e
multiplied by the unit bid prices. The results of
such conparisons will be imediately available to the
public.

Award of Contract. The contract will be awarded by
the Gty to the | owest responsible responsive bidder
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as soon as practicable after the opening of the bids.
The responsibility of the contractor will be
determned by the Cty. |If the Federal Governnent or
any agency thereof is paying all or a portion of the
cost of construction of the project, the award nmade by
the Gty will be tentative until proper concurrence of
t he Federal Government or agency therein has been
received. In making the award, if alternate bids have
been requested, that alternate which will be in the
best interest of the Gty will be used.

Contract Security. The successful bidder shall at the
time of the execution of the contract furnish a surety
bond in an anobunt at |east equal to one hundred (100%
percent of the total anmount of the contract, as

evi denced by the proposal tabul ation, guaranteeing the
full and pronpt conpletion of the work and performance
of the contract, and for the protection of the Cty.
The bond shall be to the Gty of Springfield,

M ssouri. |If the bond is executed by a surety which
is a corporation organized in a state other than
M ssouri, it shall be countersigned by a M ssour

resi dent agent of such corporation. All proposals
shall be accepted, contingent upon furnishing a
contract bond executed by an approved surety.

Assi gning or Subletting the Contract. The nanes,

addr esses, tel ephone nunbers, and proposed work itens
and anount of all subcontractors the bidder expects to
use in performng the work under this proposal shal

be furnished with the bid proposal. If no
subcontractors are expected to be used, a statenment to
that effect nust acconpany bid proposal. After the

bi d openi ng the successful bidder may not substitute
any of the subcontractors identified in the bid,

except with the approval of the Director of Public
Wrks and for good cause shown. The availability of
anot her subcontractor at a | ower cost to the general
contractor after bid opening shall not constitute good
cause for such substitution

a. If after due investigation the Departnent of
Public Wbrks has reasonabl e objections to any
proposed subcontractor before the notice of award
is given, the departnent may request the apparent
| ow bi dder to submt an acceptabl e substitute
wi thout an increase in the bid price. |If the
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apparent | ow bi dder declines to nake any such
substitutions, the Departnment of Public Wrks may
award the contract to the next | owest bidder that
proposes to use acceptabl e subcontractors. The
declining to make requested substitutions wll

not constitute grounds for sacrificing the bid
security of any bidder.

The contractor shall not assign or sublet any
portion of the contract not previously identified
to be sublet at the tinme of bid opening, wthout
the witten approval of the Director of Public
Wrks. The Director’s witten approval of the
contractor subletting work shall not be construed
as making the City a part of such subcontract, or
subjecting the Gty to liability of any kind of
any subcontractor.

No subcontractor shall under any circunstances
relieve the contractor or his surety of his
liability and obligation under the contract, and
all transactions will be nade through the
contractor. Subcontractors will be recognized
and dealt wth only as worknen and
representatives of the contractor.

I f approval is given for subletting work, the
contractor shall performwth his own

organi zation bid itens anmounting to not |ess than
fifty (50) percent of the total contract cost.
The percentage of the work to be perfornmed shal
be conputed using the bid itens as shown on the
bi d proposal and the unit prices as submtted by
the contractor. No breakdown of the bid itens
will be allowed, such as breaking an excavation
bid iteminto |abor, equipnment, fuel, etc. The
unit prices used in the conputation will be the
bid price on the bid proposal, not the price the
contractor is to pay the subcontractor. The
contract value of itens so designated as
specialty itenms in the contract by the Speci al
Provi si ons when subcontracted nay be deducted
fromthe total contract price before conputing

t he amobunt of work required to be perfornmed by
the prime contractor.
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e. A subcontractor may not subcontract any portion
of his work.

Return of Bid Security. The proposal guaranty,
whet her check or surety bond, of the | ow bidder wll
be retained by the Gty until the contract has been

executed, all insurance requirenments net, and
sati sfactory contract bond furnished. |If the proposa
guaranty is a check, it wll then be returned to the

| ow bi dder. The proposal guaranty of the second | ow
bi dder will be retained until the Gty has determ ned
that the award will not be nade to them at which tine
t he proposal guaranty will be returned if it is a
check. If errors or irregularities appear in the
proposal of either of the apparent | ow and second | ow
bi dders which create doubt as to the status of such
proposal, the proposal and guaranties wll be retained
for all bidders until such tine that the | ow bi dder
has been definitely established, any checks submtted
as a proposal guaranty by the other bidders will then
be returned. Any surety bond furnished as a proposa
guaranty will be returned only upon request of the

bi dder furnishing it. |If an award is not nade, al
checks submtted as a proposal guaranty wll be
returned to the bidders.

Execution of Contract. The individual, partnership,
corporation or joint venturer awarded the contract
shall return the prescribed copies of the contract,
bond and i nsurances, properly executed, to the office
of the Director of Public Wrrks within 10 days after

t he contract has been mailed to the bidder. No
proposal shall be considered binding upon the Gty
until the successful bidder has executed and returned
the contract, a satisfactory bond, and the required

i nsurances. No contract shall be considered effective
until it has been fully executed by all of the parties
her et o.

Failure to Execute Contract. Failure to execute

the contract and file acceptabl e bond and i nsurances
within 10 days after the contract has been nmiled to

t he bi dder shall be just cause for the cancell ation of
the award and the forfeiture of the proposal guaranty.
Award nmay then be made to the next | owest responsible
bi dder, or the work may be readvertised and
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constructed under contract or otherwise, as the Cty
may deci de.

C. SCOPE OF WORK

1

Intent of Contract. The intent of the contract is to
provi de for the construction and conpletion in every
detail of the work described. The contractor shal
furnish all |abor, materials, equipnent, tools,
transportation, and supplies required to conplete the
work in accordance with the plans, specifications, and
ternms of the contract.

Alteration of Plans. The Cty reserves the right to
make, at any tinme during the progress of the work,

W t hout notice to the surety, such increases or
decreases in quantities up to 25% of the total

contract price for the project and such alterations in
the details of construction, including alterations in
the grade or alignnment of the inprovenent or structure
or both as may be found necessary or desirable. Plan
changes may include the addition, elimnation,
reduction, or increase of any one or nore itenms or
units. If the plan change results in the increase or
decrease of the quantity of a major item by nore than
25 percent, the City or the contractor may require
negoti ation of the unit price for that portion of the
maj or item above 125 percent or bel ow 75 percent of
the quantity stated in the Contract. A mgjor item
for the purpose of this Section, will be considered to
be single bid itens or if noted el sewhere a group of
itens or separate schedules, the total cost of which
exceeds 15 percent of the total contract price for the

project. |If the City and the contractor cannot agree
upon a unit price within ten (10) cal endar days, the
contractor shall imedi ately proceed to performthe

work as set out in Section CG8 (Extra Wrk and Force
Account) of this chapter. For Contract plan changes
i nvolving work for which there is no unit price, Gty
and contractor shall, if possible, agree on a fair
unit price or sumto be added to or deducted fromthe
Contract, as appropriate. If a unit price or sum
cannot be agreed upon within ten (10) cal endar days,
the contractor shall imediately proceed to perform
the work as set out in Section C8 (Extra Wrk and
Force Account) of this chapter
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Publ i ¢ Conveni ence and Safety. Precautions shall be
exercised at all tinmes for the protection of persons
(i ncludi ng enpl oyees) and property. The safety

provi sions of applicable |aws, and buil ding and
construction codes shall be observed. Machinery,
equi pnent and all hazards shall be guarded or
elimnated in accordance with safety provisions for
protection of the public as contained in the
Cccupational Safety and Heal th Adm nistration
Regul ati ons. Contractor shall conduct the work at al
times so as to cause no nore obstruction or

i nconveni ence to the public than is deenmed necessary
by the Engineer. Free passage for vehicles and
pedestrians shall be naintained by the contractor, at
hi s expense, al ong roadways, sidewal ks and drives, by
bridging, if necessary, where it is practical to do
so. Wiere bridging is unnecessary or inpractical in
t he opi nion of the Engineer, the contractor may
arrange for the diversion of traffic as hereinafter
provided. |If the contractor is required to naintain
traffic over the project, he shall maintain the
roadbed substantially free of ruts, holes, and
detrinmental surface deformations. Free access shal
be provided to all fire hydrants, water and gas val ves
and fire alarnms or police call boxes.

Control of Traffic. The contractor shall provide for
a sufficient nunmber of warning lights, signs, and
barri cades, to be available on the work site or as
shown in the plans, and shall cause themto be placed
in such nunbers and at such | ocations as required to
mai nt ai n reasonabl e safety to pedestrians and
vehicular traffic. |If it becones necessary to divert
traffic, a detour route shall be selected by the
Traffic Engineer and the contractor shall place at his
expense or as provided for in the Contract,

di rectional signs of such nature and in sufficient
nunbers to clearly define the detour route. Al
signing, druns, lights, and barricades shall conform
to the Manual on Uniform Traffic Control Devices 2000
Edi ti on published by the Federal H ghway

Adm ni stration, including any revisions thereto, and
t he pl an sheets.

Contractor shall be responsible for providing and
mai ntaining all traffic control devices and flaggers
as necessary to protect the project area and safeguard
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and direct traffic around their work, and to provide
detours as shown on the detour plan provided. Signs
and barricades shall be properly maintai ned during the
time the construction project exists and nust be

nodi fied if determ ned necessary by the project

i nspector. They shall remain in place only as |ong as
t hey are needed and shall be renoved i mmedi ately
thereafter. \Where operations are performed in phases,
there shall be in place only those devices that apply
to the conditions present during the phase in
progress. Signs that do not apply to existing
conditions shall be renoved, covered, folded, or
turned so as to not be readable by oncomng traffic.

The City reserves the right to remedy any negl ect on
the part of the contractor as regards public

conveni ence and safety which may cone to its attention
after twenty-four (24) hours notice in witing to the
contractor; and failure of the contractor to correct
such negl ect, save in cases of energency, in which the
City shall have the right to remedy any negl ect

wi thout notice. In either case, the cost of such work
done by the City shall be paid by the contractor to
the Ofice of the Director of Public Wrks prior to
final paynent or shall be deducted fromfinal paynent.

Protection of Public and Private Uilities. The
contractor shall be responsible to support, sustain,
and protect all existing privately and publicly owned
utilities including but not limted to pipes,
conduits, cables, poles, wires, hand holes, fiber
optic facilities, neters, valves, manhol es, service
lines, signs, markers, or other apparatus under, over
al ong, across, or otherw se affected by the work.

The contractor shall make every effort to | ocate al
utilities by contacting the Mssouri One Call System
by contacting the owners of the utility, by
prospecting, or otherw se in advance of any excavation
operations. Certain pipelines, water nains, gas

mai ns, sanitary sewers, and other existing underground
and above ground installations and structures in the
vicinity of the work to be perforned hereunder are

i ndi cated on the plans according to the informtion
made available to the City. The City does not
guarantee the accuracy or conpl eteness of such

i nformati on, however. The failure of the City to show
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such utilities on the plans shall not relieve the
contractor of his responsibility for the preservation
and protection of such utilities.

The contractor will be solely responsible for any or
al | damages whether direct, indirect, or consequentia
to underground or above ground utilities and the
surroundi ngs, and shall indemify and hold harm ess

t he owner and engi neer for any and all clains or

j udgnment s whenever nmade as a result of his actions.

If existing utilities are danaged through carel essness
or neglect of the contractor, they shall be repaired
by the authorities having control over the sane.

Costs for these repairs will be paid by the
contractor.

The contractor shall coordinate his operations with
the affected utility agency that is maki ng necessary
adj ust ments, relocations, renovals, or construction of
new fixtures and shall permt free access to the site
for such work. It is understood and agreed that the
contractor has considered in his bid all of the

per manent and tenporary utility appurtenances in their
present or relocated positions whether or not they are
shown on the plans and that no additional conpensation
will be allowed for any del ays, inconveni ence, or
damage sustai ned by the contractor due to any conflict
or interference fromthe said utility appurtenances or
t he operation of noving them If the owners of
utility facilities fail to cooperate and coordi nate
their work with that of the contractor and that
failure results in actual delay to the contractor in
the overall conpletion of the project, such delay wll
be considered in the tine specified in the contract
for conpletion, provided the contractor notifies the
Engi neer of the delay at the time it occurs.

Danage to Private Property. The contractor shal
confine his work to the Cty's prem ses, including
easenents and construction permt areas. He shall not
enter upon or place nmaterials on any private prem ses
except by witten consent of the individual owners,
and he shall save the City harmess fromall suits and
actions of every kind and description that m ght
result fromhis use of private property. Any work
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out si de of the easenents or right-of-way shown could
be consi dered trespassing.

The contractor shall protect, shore, brace, support,
and maintain all underground pipes, conduits, drains,
and ot her underground construction uncovered or

ot herwi se affected by the constructi on work perforned
by him Al pavenent, surfacing, driveways, curbs,

wal ks, buildings, utility poles, guy wres, and other
surface structures affected by construction operations
in connection with the performance of the contract,
together with all sod and shrubs in yards and parking
areas crossed by, or adjacent to, the construction
[imts, shall be maintained and, if renoved or

ot herwi se damaged, shall be restored to the origina
condition whether within or outside the easenent. Al
repl acenents of such underground construction and
surface structures, or parts thereof, shall be nade
with new materials conformng to the requirenents of

t hese specifications or, if not specified, as approved
by the engi neer.

The contractor shall be responsible for all damage to
streets, roads, highways, shoul ders, ditches,
enbanknments, culverts, bridges, or other public or
private property or facility, regardl ess of |ocation
of character, which may be caused by noving, hauling,
or otherw se transporting equi pnent, materials, or nen
to or fromthe work or any part or site thereof

whet her by himor his subcontractors. The contractor
shal | make satisfactory and acceptabl e arrangenents
with the owner of, or the agency or authority having
jurisdiction over, the damaged property or facility
concerning its repair or replacenent or paynment of
costs incurred in connection with said damage.

No fence outside the right-of-way or easenent linmts
shall be renoved without the prior witten consent of
the owner of the lot or tract of |land on which such
fence is | ocated.

The contractor shall cause all |ot corner pins
di sturbed by his operation to be reset by a registered
| and surveyor and will on conpletion of the work file

with the Gty a certificate fromthe surveyor that
sai d pins have been reset.
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Renoval of Drainage Pipe and Cul verts. Drai nhage
structures at driveways, private entrances, and street
i ntersections which nust be renoved during the nornal
prosecution of the work called for in the contract
shall be deened the property of the City of
Springfield. The contractor shall use reasonable care
in the renoval of all drainage structures and stack
them for salvage by the GCty. Should the Cty not

Wi sh to claimsuch drainage structures, the contractor
will be required to renove themfromthe job site. It
will be the contractor’s responsibility to notify the
City that said structures are avail able for sal vage
and upon the expiration of three (3) working days of
such notice, if the City has not renoved said drai nage
structures fromthe site of the work, it shall be
deened that the City has relinquished all claimto
sai d drai nage structure.

Extra Wrk and Force Account.

a. The contractor shall perform unforeseen work, for
which there is no provision included in the
contract, whenever it is deenmed necessary or
desirable to conplete the work as contenpl at ed.
Such work shall be perforned in accordance with
t he specifications and as directed by the
Engi neer.

b. Payment for extra work will be based on |[unp sum
or unit prices previously agreed to in witing by
the parties to the contract or the City may
require the contractor to do such work on a force
account basi s.

C. Force account work will be conpensated in the
foll ow ng manner:

(1) Labor. The contractor will receive the rate
of wage paid by himfor each hour that al
| abor is engaged in such work. The
contractor will receive the actual costs
paid to, or in behalf of, enployees by
reason of health and wel fare benefits,
pensi on fund benefits or other benefits
required by an enploynment contract. An
addi ti onal anount equal to 35 percent of the
sum of the above itens will also be paid to
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(2)

(3)

(4)

the contractor. No separate paynent will be
made for insurance prem uns, unenpl oynent

i nsurance contributions and social security
taxes as conpensation for these costs wl|
be considered as fully covered in the 35%
figure stated above.

Materials. The contractor wll receive the
actual cost of materials accepted by the
Engi neer and used in the work; including
transportati on charges paid by the
contractor. An additional anmount equal to
15 percent of the material and
transportation cost will also be paid to the
contractor. No conpensation will be allowed
for materials, such as forns, which are used
in connection with, but do not enter
permanently into the work.

Equi pnrent. For any equi pment necessary to
the work, including all fuel and |ubricants,
tires, and repairs, the contractor will be
all owed the hourly rental rates set out in
the “Rental Rate Bl ue Book for Construction
Equi prrent” on file in the Public Wrks
Departnent at the tinme the work i s done.

The allowed rates will be the sum of the
bare hourly rates and the esti mated
operating cost per hour. The allowed tine
for the hourly rental rates will include
that required to nove the equi prent to and
fromthe site of the force account work plus
the actual operating tinme on the work. If
the actual unit of equipnent is not |isted
in the schedule, the rate listed for simlar
equi pnent shall be used.

M scel | aneous. The Engi neer has the
authority to require alterations in the

equi pnrent and | abor force assigned the force
account work, to limt authorization of
overtime or to require overtine work when an
ener gency exi sts.

No all owance will be made for genera
superi ntendence, the use of snmall tools or
equi pnent or other costs not specifically
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herein provided. Al subcontractors will be
consi dered enpl oyees of the contractor.

(5) Conpensation. Each day the contractor’s
representative and the Engi neer shal
conpare records of the cost of the force
account work and the agreed upon record
shal | be signed by both the Engi neer and the
contractor. No paynent will be nade for
the force account work until the contractor
has furnished the Engineer with item zed
statenments of cost of such work.

D. CONTROL OF WORK

1. Aut hority of the Engi neer.

a.

When work i s being performed under direct contact
with the Gty of Springfield, the Engineer, or
his duly authorized representative will decide
all questions which may arise as to the quality,
guantity and acceptability of materials furnished
and work performed. The Engi neer’s decision as
to the intent of the contract, plans,
specifications and estimtes, and as to al
guestions arising as to the acceptabl e
fulfillment of the contract on the part of the
contractor; all questions of classification; the
proper conpensation for the performance or breach
of the contract; all clains of any character

what soever in connection with or grow ng out of

t he construction whether clained under the
contract, under force account, under quantum
nmerit, or otherw se; and the Engineer’s estinates
and deci sions shall be final, binding, and

concl usive upon all parties to the contract.

The Engi neer, or his duly authorized
representative, has the authority to suspend work
bei ng perfornmed on Gty rights-of-way, wholly or
in part for such period or periods as he may deem
necessary due to the failure of the contractor to
correct conditions unsafe for the worknmen or
general public.

In case of failure on the part of the contractor
to execute work ordered by the Engineer, the
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Engi neer may, at the expiration of a period of 48
hours after giving witten notice to the
contractor, proceed to execute such work as may
be deenmed necessary, and the cost thereof shal

be deducted from conpensati on due or which may
beconme due the contractor under the contract.

When work is perfornmed on Gty rights-of-way in
conjunction with private inprovenents, all work
will be inspected by the Departnment of Public
Wrks to ensure conformty to these Genera
Condi tions and Techni cal Specifications. The
Regi st ered Professional Engi neer or Architect
sealing the construction plans w Il decide al
guestions which nay arise as to the quantity of
mat eri al s furni shed; work perforned as to the
acceptable rate of progress; all questions as to
the acceptable fulfillnment of the contract

bet ween the devel oper and the contractor; al
guestions of classification; the proper
conpensation for the performance or breach of the
contract; and all clains of any character

what soever in connection with or grow ng out of
t he construction contract between the devel oper
and the contractor. The Engi neer sealing the
construction plans will also be responsible for
resol ving any conflicts between the plans and
existing site conditions; any conflicts between
the plans and the construction staking; and any
conflicts between constructability of the plan
and these specifications and site conditions.

Not hi ng contained in this section or in the
contract shall be construed as requiring or
permtting the Engineer or his duly authorized
representative, to direct the nethod or manner of
performng any work at a job site.

2. Aut hority and Duties of the Inspectors.

a.

The Engi neer may appoi nt inspectors as assistants
to inspect all materials used and all work

performed within the City s rights-of-way. Such
i nspection may extend to any or all parts of the
work and to the preparation or manufacture of the
materials to be used. The inspectors will not be
authorized to revoke, alter, enlarge or relax the
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provi sions of the specifications whether or not
the work is being perfornmed in accordance with a
Cty Contract or for a private devel opnent.

b. An inspector will not be authorized to approve or
accept any portion of the work or to issue
instructions contrary to the plans and
specifications. The inspector will have
authority to reject defective material and to
suspend any work that is being inproperly done,
subject to the final decision of the Engi neer.
The inspector will exercise such additiona
authority as may, fromtine to tine, be
especially del egated to hi mby the Engineer.

An inspector will call to the attention of the
contractor, whether by contract with the Gty or
by private devel opnent, any |ack of conpliance
with the plans or specifications. However,
failure of an inspector or the Engi neer to cal
the attention of the contractor to the faulty
wor k, or lack of conpliance with the plans and
speci fications, shall not constitute acceptance
of said work.

C. When an inspector is assigned to the work being
performed in conjunction with a private
devel opnent, the inspector will only inspect and
approve the work perforned to ensure conpliance
with these General Conditions and Technica
Speci fications.

d. When an inspector is assigned to the work being
performed in conjunction with a Gty Contract,
the inspector wll keep the Engineer infornmed as
to the progress of the work and the manner in
which it is being acconplished.

Approval of Private Devel opnment Plans by Director of
Public Wirks. The Director of Public Wrks nust
approve all plans for public inprovenents within the
City of Springfield. This approval is a conceptua
approval only and does not give detail approval to any
particul ar design itemor data shown on the plans, nor
does it give approval for any deviation fromGty
specifications unless that deviation is shown on the
pl ans by a general note and has prior witten
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approval. The Registered Professional Engi neer or
Architect who sealed the plans is responsible for al
lines and grades, field data, constructability of the
design and all other itens affecting the project
including conpliance with the Gty specifications.

Wor ki ng Dr awi ngs.

a. Wor ki ng drawi ngs for structures within the Gty
ri ghts-of-way or easenents shall be furnished by
t he contractor and shall consist of such detailed
pl ans as nay be required to adequately contro
the work and which are not included in the plans
furnished by the Cty. Required working draw ngs
nmust be approved by the Director of Public Wrks
and such approval shall not relieve the
contractor of any of his responsibility under the
contract for the successful conpletion of the
wor K.

b. The contract price will include the cost of
furnishing all working draw ngs.

Conformty with Plans and Specifications. Al work
performed and all materials furnished shall be in
conformty with the Iines, grades, cross sections,
di mensi ons, and material requirenents, including

t ol erances, shown on the plans or indicated in the
speci fications.

a. If the Engineer finds the naterials or the
finished product in which the materials are used
not in conformty with the plans and
speci fications but that reasonably acceptable
wor k has been produced, he will then nmake a
determ nation as to whether or not the work wll
be accepted and remain in place. |If accepted,

t he Engi neer will docunent the basis of
acceptance by contract nodifications which my
provi de for an appropriate adjustnent in the
contract price for such work or materials as he
deens necessary to conformto his determnation
based on engi neering judgenent.

b. If the Engineer finds the naterials or the

finished product in which the materials are used
or the work perforned have resulted in an
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unaccept abl e product, the work or materials shal
be renoved and replaced or otherw se corrected by
and at the expense of the contractor.

Errors and Om ssions. The contractor shall take no
advant age of any apparent error or om ssion in the

pl ans or specifications. |If the contractor discovers
such an error or om ssion, he shall imediately notify
the Engi neer. The Engineer will then nake such
corrections and interpretations as may be deened
necessary for fulfilling the intent of the plans and
speci fications.

Cooperation by Contractor. The contractor shall give
the work the constant attention necessary to
facilitate the progress thereof, and shall cooperate
with the Engineer and other contractors in every way
possi ble. The contractor shall conduct his work so as
not to interfere with or hinder the progress or

conpl etion of the work being performed by ot her
contractors or utilities. The contractor shal
schedul e his work and shall place and di spose of the
mat erials being used so as not to interfere with the
operations of other contractors. Pavenents over which
hauling is performed shall be kept clean of spilled or
tracked on materials at all tines.

I nspection. The contractor shall furnish the Engi neer
with every reasonable facility for ascertaining

whet her or not the work perforned as in accordance
with the requirenments and intent of the plans and
specifications. Any work done (except excavation) or
materi al used wi thout suitable supervision by the
contractor or inspection by the Engi neer may be
ordered renoved and replaced at the contractor’s
expense. The contractor shall al so provide reasonabl e
access and inspection of the project site and work
being perfornmed to representatives of the Federa
Government, M ssouri H ghway Comm ssion, M ssour
Departnment of Natural Resources, G eene County, and
Cty of Springfield

Wrk in Inclement Weather. No construction work shal
be done during storny, freezing or inclenent weather,
except as can be done satisfactorily and in accordance
wi th applicable specifications and with the approval

of the Engineer. This provision will not be
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10.

11.

12.

justification for tinme extensions on cal endar day
contracts.

Street Closure. Wen it becones necessary to close a
street, the contractor shall notify the Traffic

Engi neer at | east seven days in advance of such
closure including information as to the exact |ocation
and extent, the tinme and expected duration and the
reason for the closure. [If, in case of an energency,
it becones necessary to close any street w thout
advance notice, the contractor shall imediately
notify the Police and Fire Departnent and advi se the
Traffic Engi neer of such closure.

Renmoval of Defective and Unaut horized Work. All work
whi ch has been rejected or condemned shall be
repaired, or if it cannot be repaired satisfactorily,
it shall be renoved and replaced at the contractor’s
expense. Defective materials shall be imediately
renoved fromthe site of the work. Wrk done w thout
i ne and grade having been given, work done beyond the
lines or not in conformty with the grades shown on

t he plans, work done wi thout proper inspection, or any
extra or unclassified work done without witten
authority and prior to agreenent in witing as to
prices, shall be considered as unauthorized work and
done at the contractor’s risk. All work considered
unaut hori zed, at the option of the Engineer, may not
be neasured and paid for, and nmay be ordered renoved
at the contractor’s expense. Upon failure of the
contractor to repair satisfactorily or to renove and
repl ace rejected, unauthorized, or condemmed work or
materials imediately after receiving notice to the
contractor, the City has the authority to cause

unaut hori zed work to be renmoved. The cost of such
work shall be paid to the Ofice of the Director of
Public Works prior to final paynment or shall be
deducted from final paynent.

Protection and Restoration of Property. Were the
wor k passes over or through private property,
easenments or right-of-way are as shown on the pl ans.
Any wor k outside of the easenents or right-of-way
shown coul d be consi dered as trespassing. The
contractor shall notify the proper representatives of
any public utility, any corporation, any conpany or
any individual, not less than two (2) working days in
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advance of any work which m ght damage or interfere
with their property or operation along or adjacent to
the work. The contractor shall be responsible for any
damage or injury to property of any character by
reason of any negligent act or om ssion on the part of
the contractor or the contractor’s enpl oyees or

agents, or due to defective work or materials, or due
to his failure to reasonably or properly prosecute the
wor k.  When and where any such danmage or injury is
done to public or private property on the part of the
contractor, he shall restore or have restored at his
own cost and expense such property to a condition
equal to or exceeding that existing before such damage
was done, by repairing or otherw se restoring as may
be directed, or he shall make good such danage from
injury in a manner acceptable to the Engineer. 1In
addition to the above, the contractor shall, unless

ot herwi se indicated on the plans: (1) Cause any fences
upon the real estate that may be damaged or destroyed
to be renoved and repl aced; (2) Cause any bushes,
flowers or shrubbery upon the real estate to be
removed and repl aced when necessary to avoid
destruction or injury, covenanting only to use
reasonabl e care to preserve the life and condition of
sanme; (3) Cause any excavation upon the real estate to
be backfilled and graded to the original grade; (4)
Renove, insofar as reasonably possible, all debris
resulting fromconstruction, including rock; (5) Cause
the re-seeding of any disturbed area; (6) Preserve,

i nsof ar as reasonably possible and where it will not
unreasonably interfere in the progress or the
conpletion or the work, the Iife and condition of any
tree upon the real estate; (7) Provide during
construction reasonabl e access to the public street
where any excavation upon the real estate m ght
otherwise interfere therewith; (8) Replace any

i mproved wal kway, drive or retaining wall damaged or
destroyed by construction; and (9) Cause all 1ot
corner pins disturbed by his operation to be reset by
a registered |l and surveyor, and will file with the
City acertificate fromthe surveyor that said pins
have been reset. In case of failure on the part of
the contractor to restore such property or nake good
such damage or injury, the Engi neer nay, upon forty-

ei ght (48) hours witten notice, under ordinary

ci rcunstances and wi t hout notice when a hazardous
condition results, proceed to repair, rebuild or
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13.

14.

15.

ot herwi se restore such property as may be determ ned
necessary, and the cost thereof shall be paid to the
O fice of the Director of Public Wirks prior to fina
paynent or shall be deducted fromfinal paynent.

Contractor’s Representative. The contractor shal
have on the project at all tines, as his agent, a
conpet ent superintendent capable of reading and

t horoughl y understandi ng the plans and specifications
and thoroughly experienced in the type of work being
performed who shall receive instructions fromthe
Engi neer or his authorized representatives. The
superintendent shall have full authority to execute
orders or directions of the Engi neer w thout delay,
and to pronptly order such naterials, equipnent,
tools, labor, and incidentals as may be required.
Such superintendence shall be furnished irrespective
of the amobunt of work sublet.

Notice to Proceed. A written Notice to Proceed shal
be given to the contractor for each project let by the
Cty. This notice shall set forth the begi nning of
the project cal endar days or the date for conpletion.

Clainms for Adjustnment. |If either party has a claim
agai nst the other which in any way arises out of the
provi sions of the contract or the performance or non-
performance thereunder, witten notice of such claim
nmust be made in triplicate prior to the expiration of
60 days after delivery by the Cty to the contractor
of a check or draft for the retained percentage. |If
the claimis against the City the notice of claimnust
be personally delivered or sent by certified nmail to
the Ofice of the Director of Public Works. [If the
claimis agai nst an assignee, notice of the clai mnust
be personally delivered or sent by certified mail to

t he assignee at the address shown on the accepted
notice of the assignment. Wthin 60 days after the
recei pt of notice of any claim the party agai nst whom
the claimis made shall make any cl ai m he has agai nst
the other party. Al notices of clains nust contain
an item zed statenment showi ng conpletely and fully the
items and anmounts forming the basis of the claim Any
claimor an itemof any claimnot included in the
notice and statenent, or any claimincluded but not
clearly defined and specifically set out and item zed,
or any claimnot filed within the tine and in the
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manner provi ded above shall be forever waived and
shal | neither constitute the basis of nor included in
any | egal action, counter-claim set-off, or
arbitration between the parties.

E. CONTROL OF MATERI AL

1

Source of Supply and Quality Requirenents. Al
materi al needed in the work shall be furnished by the
contractor unless otherw se stated in the contract.
The contractor shall assune full responsibility for
ordering materials of the quality and quantity

requi red. Wen requested by the Engineer, the
contractor shall pronptly furnish for approval
sanples, certificates of tests, or certifications of
conpliance with the specifications of materials
proposed for use in the work. Only materials
conformng to the quality requirements of the contract
shall be used in the work. Any materials proposed to
be used in the work nay be inspected or tested at any
time during production, manufacture or use. |If, at
any tinme, it is found that a source of supply does not
furnish a uniform product, or if the product from any
source proves unacceptable, the contractor shal

i mredi ately make such adjustnents as are necessary to
furni sh approved naterials fromthat source, or shal
furni sh approved materials fromother sources. Any
wor k i ncorporating nmaterials which have not had prior
approval of the Engineer shall be perforned at the
contractor’s risk and nay be consi dered as
unaccept abl e and unaut hori zed and, if so considered,
will not be paid for.

When certifications are requested, three (3) copies of
the certification shall be provided and each
certificate shall be signed by an official authorized
to certify in behalf of the manufacturing conpany,
shal | be notarized, and shall contain the name and
address of the contractor, the project nanme and

| ocation, and the quantity and the date or dates of

shi pnment or delivery to which the certificates apply.
Copi es of |aboratory test reports submtted with
certificates shall contain the name and address of the
testing | aboratory and the date or dates of tests to
which the report applies. Certification shall not be
construed as relieving the contractor from furnishing
satisfactory material if, after tests are perfornmed on
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sel ected sanples, the material is found not to neet
t he specific requirenents.

St andard Specifications, Sanples and Tests. Wen a
specification of a national standard (ASTM AASHTO,
AWM, etc.) is designated herein or in the contract
docunents, the materials shall neet the requirenents
of the latest revision of the designated
specification. Tests of sanples of materials shall be
made in accordance with the | atest nethod prescribed
or in the absence of a prescribed nethod, tests wll
be perforned in a nmanner as determ ned by the

Engi neer.

The Engi neer or personnel of a |laboratory designated
by himshall be permtted free access to all parts of
the work as necessary for adequate inspection and

sel ection of sanples. Every reasonable facility shal
be furnished by the contractor for assistance in the
performance of tests and for the protection of testing
equi pnent and supplies used in the performance of
testing work.

The contractor shall, at no cost to the Gty, furnish
for approval such representative sanples of materi al
proposed for use in the work as the Engi neer may
request, and shall ship such sanples prepaid to such
per sons and addresses as the Engi neer may order.
Sanpl es shall be shipped so as to allow anple tinme for
testing without delaying the work. No material for
whi ch sanples are requested shall be used until the
sanpl es have been approved.

Field sanpling and testing of nmaterials will be nade
by the Engi neer or personnel of a l|laboratory

desi gnated by himin accordance with the applicable
standards prescribed above. Testing shall be done at
t he expense of the City, unless otherwi se stated in

t he Speci al Provisions.

F. LEGAL RELATI ONS AND RESPONSI BI LI TY TO THE PUBLI C

1

Laws to be (bserved. The contractor shall at al

ti mes observe and conply with all Federal and State

| aws, | ocal |aws, ordinances, decrees, and regul ations
existing at the time of or enacted subsequent to the
execution of the contract which in any manner affect
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t he prosecution of the work. The contractor and his
surety shall indemify and save harmess the City and
all of its officers, engineers, representatives,
agents, and enpl oyees against any claimor liability
arising fromor based on the violation of any such

| aw, ordi nance, regul ation, order, or decree, whether
by the contractor, his enployees, or his
subcontractors.

a. Prevailing Wage Rates. On projects involving
Public Works or Public Funds, it is the statutory
policy of the State of Mssouri that “a wage of
no less than the prevailing hourly rate of wages
for work of a simlar character in this locality
as established by the Departnment of Labor and
Industrial Relations, in which the work is
performed, shall be paid to all worknen enpl oyed
by or on behalf of any public body, engaged in
Public Works, exclusive of Mintenance work.” In
conpliance with Mssouri State Law, the follow ng
stipulations are nmade a part of this contract.

(1) The schedul e of occupational classifications
and m ni mum hourly wage rates applicable to
the particular project are enunerated in and
made a part of the contract docunents.

(2) The contractor shall forfeit as a penalty to
the State, county, city and county, city,
town, district or other political
subdi vi si on on whose behalf the contract is
made or awarded, $10.00 for each workman
enpl oyed, for each cal endar day, or portion
t hereof, such workman is paid | ess than the
said stipulated rates for any work done
under this contract, by himor by any
subcontractor under him

(3) Al bonds furnished by this contractor shal
i ncl ude such provisions as will guarantee
the faithful performance of the prevailing
hourly wage cl ause as provided by this
contract.

(4) Aclearly legible statenment of all

prevailing hourly wage rates to be paid al
wor knmen enpl oyed in order to execute this
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Contract shall be kept posted in a proni nent
and easily accessible place at the site of
the work by each contractor and
subcontractor engaged on this project, and
such notice shall remain posted during the
full tinme that any worknen shall be enpl oyed
on the project.

(5 Wage interviews of the contractor’s and
subcontractors’ work force will be nmade at
randomintervals to verify that the
prevailing wage rate is being paid. If at
any tinme the Gty determ nes that prevailing
wages are not being paid, the City reserves
the right to withhold and/or delay progress
paynments until the situation is corrected by
the contractor. In addition to random on
site wage interviews, the contractor and
each subcontractor is requested to submt
weekly payrolls for the conplete contract
peri od.

(6) Before final paynent can be nade for this
proj ect, the bonding conpany is to be
notified that all work has been accepted and
final paynment is to be nmade. Also, the
contractor nust file an affidavit stating
that he has fully conplied with the
Prevail i ng Wage Law and di scharged al
i ndebt edness. No final paynent can be nade
unl ess this affidavit is filed in proper
form and order.

The contractor shall be held to conply with al
requi renents of the Prevailing Wage Law i ncl uded
in Chapter 290 of the Revised Statues of

M ssouri .

Federal Aid Provisions. When the United States
Governnent pays all or any portion of the cost of
a project, the Federal |aws, and the rules and
regul ati ons made pursuant to such |aws, shall be
observed by the contractor, and the work will be
subject to the inspection of the appropriate
Federal agency. Wen Federal wage rates are
appl i cabl e and included, the contract is subject
to the “Wrk Hours Act of 1962" (P.L. 87-581,
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76 Stat. 357) and inplenenting regul ati ons and
any amendnents thereto.

Permits and Licenses. The contractor shall procure
all permts and |icenses, shall pay all charges and
fees, and shall give all notices necessary incidental
to the due and | awful prosecution of the work. The
contractor shall be required to have a current
Cccupational License fromthe Finance Departnent of
the City of Springfield. The cost of conplying with
t hese requirenents wll be included in the contract
unit price for other itens.

Non-Di scrim nation. The contractor shall not

di scrim nate on the grounds of race, creed, color,
national origin or ancestry, sex, religion, handicap,
or political opinion or affiliation against any

enpl oyee of the contractor or applicant for

enpl oynent, and shall conply and cause his
subcontractors if any, to conply with all local, state
and federal |aws, regulations, and directives agai nst
discrimnation in connection with the project. Such
nondi scrim nation requirenments extend to procurenent
of materials and | ease of equipnent for use in
connection with the project.

Pat ented Devices, Materials and Processes. |[If the
contractor is required or desires to use any design,
device, material, or process covered by letter patent
or copyright, he shall arrange and provide for such
use by suitable agreement with the patentee or owner,
and a copy of the agreenent may be required by the
Cty. The contractor shall indemify and save
harmess the City fromany suits, clains, or damages
arising fromthe infringenent upon or use of any
patented or copyrighted design, device, material, or
process.

Safety and Sanitary Provisions. The contractor shall
at all times take necessary precautions to protect the
life and health of all persons enployed on the
project. He shall famliarize hinself with the | atest
accepted acci dent prevention nethods and provide
necessary safety devices and saf eguards in accordance
therewith. The City will refuse to provide inspection
service at plants or work sites where adequate safety
neasures are not provided and mai nt ai ned.
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Enpl oyee Acconmodati on. The contractor shal
provide and naintain in a neat and sanitary

condi tion, such accommodations for the use of his
enpl oyees as nmay be necessary to conply with the
requi renents and regul ati ons of the M ssour
Depart nent of Natural Resources or of other

bodi es or tribunals having jurisdiction over
public health and sanitation. No public or
private nui sance shall be permtted.

Al sanitary facilities and safety devi ces shal
be furnished free to enpl oyees and the cost to
the contractor will be considered covered under
the various itenms of the contract docunents.

The contractor’s enpl oyees and the
subcontractor’s enpl oyees shall conduct

t hemsel ves in action and | anguage in a nora
manner or the Gty will order the work stopped
until the enpl oyee or enployees are renoved (or
the situation is corrected).

0. Preservati on of Monunents and Artifacts.

a.

Monunents. The contractor shall not disturb or
damage any | and nonunent or property | andmark
until authorized by the Engineer.

Artifacts. The contractor shall be responsible
for the preservation of all artifacts, fossils,
and other itens or archaeol ogi cal or geol ogi cal
significance discovered within the right-of-way
during his operations, and shall handle such
items as foll ows:

When remains of prehistoric sites or artifacts of
hi storical or archeol ogical significance are
encountered, the excavation operations shall be
tenporarily discontinued. The Engi neer wl|
determ ne the disposition of such sites or
artifacts. Wen directed by the Engi neer, the
contractor shall excavate the site in such manner
as to preserve the artifacts encountered.

7. Protecti on of Streans, Lakes, Ponds, and Reservoirs.

The contractor shall take sufficient precautions to
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prevent pollution of streans, |akes, ponds, sinkholes
and reservoirs, with fuels, oils, bitunmens, calcium
chloride, or other harnful materials. The contractor
shal | schedul e and conduct his operations so as to
avoid or mnimze siltation of streans, |akes, ponds,
si nkhol es, and reservoirs. |In areas particularly
subject to erosion, the contractor shall, subject to
t he approval of the Engi neer, conduct his operations
in such manner to reduce exposure of the unconpl eted
portions of the project to the shortest tine

practi cabl e.

Responsi bility for Cains for Damage. The contractor
shall indemify and save harmess the City, its

of ficers, agents and enpl oyees fromall clains or
suits made or brought for injury to persons or
property caused by the contractor’s negligence or his
failure to performthe work in accordance with the

pl ans and specifications. The City may retain from
any paynent due or to become due the contractor such
sunms as are deened necessary to protect the City's
interests until all such clainms or suits have been
settled or disposed of and suitable evidence to that
effect furnished to the Gty.

In the event that a citizen nakes a cl ai m agai nst the
contractor or subcontractor, then the contractor shal
do the foll ow ng:

a. I nvestigate a claimw thin a reasonabl e period of
time when notified by a citizen or the Gty of
Springfield.

b. Wthin 5 days after conpleting the investigation,
the contractor shall notify in witing the person
meki ng the claimthat the contractor is approving
or denying the claimor a part thereof. The Gty
shal |l receive a copy of the witten notification.

C. Assure that clains shall not be denied for
frivol ous reasons.

In the event the City of Springfield determ nes after
notification by a citizen that the contractor has
failed to conply with the above provisions and after
notifying the contractor and determ ning that the
contractor has failed to conply with the above
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provisions, the Cty of Springfield my, inits
direction, wthhold paynent to the contractor until
the provisions set forth above are conplied wth.

Use of Expl osives. Wen explosives are used in the
prosecution of the work, the contractor shall follow
federal, state, county, and nunicipal |aws and
regul ati ons pertaining to the use and storage of

expl osives for rock and earth excavation. Al
expl osi ves shall be stored and used in a safe nmanner
and in conpliance with all existing statutes and

ordi nances and all places used for such storage shal
be marked clearly “DANGEROUS EXPLOSI VES.” The
contractor nust obtain a separate permt fromthe Gty
of Springfield for each job and obtain a speci al
conditions permt fromthe Cty of Springfield if

bl asting within 150 feet of a well. The contractor
shall be responsible for providing a copy of the Cty
permts and conducting pre-blast surveys when bl asting
wi thin congested areas or within 350 feet of any
structure, well, railway, road, highway, or other
installation before any bl asting can occur on a
project site.

The contractor shall take precautions to mnimze
earth vibrations and air blast effects and shall use
bl asting mats or other protective neans to prevent
fragnents frombeing throwmn. In addition, a) No fly
rock shall |eave the i mediate area, b) A m ni mnum of
one sei snograph shall be used on all blasting areas
and the inspector nay require nore depending on the
surroundi ng area congestion, c) Seismc readings shal
not exceed 1.0 inches per second at the closest
structure or well, d) Monthly seism c readi ngs and
copies of the blasting |log shall be provided to the
i nspector and Fire Oficial, unless nore frequent
readi ngs and | ogs are requested, and e) Sound | evels
shal | not exceed 140 deci bels at the seism c area.

Bl asting periods shall be [imted to normal daylight
hours. Except by special agreenent with the engineer,
t hese hours shall be limted to between 9:00 a.m and
4:00 p.m each working day. |In addition, the
contractor shall as a mninmm provide the foll ow ng
war ni ngs before each bl ast:
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a. The bl asting contractor or facility operator
shal | be responsible for ensuring that the bl ast
area is visually inspected and nade cl ear of
peopl e and/ or ani mal s before each shot.

b. Three (3) 5 to 10 second soundings froma siren,
air horn, or other approved warning device, wth
a mni mum sound | evel of 140 deci bels at one
hundred (100) feet shall be sounded.

C. WAIT a full thirty (30) seconds.
d. Sound another 5 to 10 second soundi ng.

e. | medi ately following the two (2) 5 to 10 second
soundi ngs, give a VO CE COWAND from an anplified
bul  horn or equal stating “DETONATION TO FOLLOW”

f. No person shall enter the blast area until such
time that the blaster in charge has determ ned
t hat no danger exists.

g. An “ALL CLEAR’ voice command shall be given after
the bl ast and when the blast area is safe to
enter for inspection.

The contractor shall save the City and its agents,

of ficers, and enpl oyees harnl ess fromany claim
arising out of the use of such explosives. Renoval of
any itemor material of any nature by blasting shal

be done in such manner at such tine as to avoid damage
affecting the integrity of the design and to avoid
damage to any new or existing structure included in or
adj acent to the work. Unless the plans, special

provi sions, or the Engineer restricts such operation,
it shall be the contractor’s responsibility to
determ ne a nethod of operation to insure the desired
results and the integrity of the conpl eted work.
Blasting will not be permitted until the contractor
has obtai ned proper insurance (see Sec. F-12b of this
chapter) and has obtained a permt fromthe Cty Fire
Depart nment .

It shall be the responsibility of the contractor to
notify each public utility conpany, having structures
or service in proximty of the site of work, four (4)
wor ki ng days before any blasting can take place. It
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10.

11.

is the contractor’s responsibility to protect al
structures fromdamage or to repair or replace those
structures at his own expense.

If during the course of the blasting programa
conplaint is |odged, or a claimfor damge stated, a
post - bl ast inspection shall be conducted on the
property in question. The post-blast inspector should
i nvestigate each conplaint or claimthoroughly, and
usi ng, where appropriate, the pre-blast inspector’s
report to conpare pre-existing danages with those
bei ng cl ai med. The post-blast inspector should in no
way nmake either coment or commitnent to the

conpl ainant or claimant. The contractor shall furnish
the inspector two copies of the conplete investigation
and status of the claimwthin two weeks of being
notified of the conplaint or claim

No additional paynent will be nade for blasting or
conplying with all the blasting | aws, regul ations, or
t hese requirenents.

Contractor’s Responsibility for Work. Until the work
is accepted by the Gty, it shall be in the custody
and under the charge and care of the contractor. The
contractor shall rebuild, repair, restore, or nake
good, at his expense, any lost or stolen G ty-owned
material, and all injuries or damages to any portion
of the work before its conpletion and acceptance,
caused by the action of the elenents or from any other
reason. |Issuance of a pay estinmate on any part of the
wor k done will not be considered as final acceptance
of any work conpleted up to that tine. The Gty nay,
inits discretion, make such adjustnment as it
considers to be proper for damage to the work due to
unf or eseeabl e causes beyond the control of the
contractor, and w thout fault or negligence on the
part of the contractor.

Contractor’s Responsibility for Subcontractors. The
contractor shall be as fully responsible to the Gty
for the acts and omi ssions of its subcontractors, and
of persons either directly or indirectly enpl oyed by
them as contractor is for the acts and om ssi ons of
persons it directly enploys. Contractor shall cause
appropriate provisions to be inserted in al
subcontracts relating to the work, to bind al
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12.

subcontractors to contractor by all the terns set
forth in the contract with the Gty insofar as
applicable to the work of subcontractors, and to give
the contractor the sane power regarding term nation of
any subcontract as the City may exercise over
contractor under any provision of the contract or
contract docunments. Nothing contained in the contract
shal | create any contractual relation between any
subcontractor and the Gty or between any
subcontractors.

Contractor’s and/or Subcontractors’ |nsurance. The
contractor and/or the subcontractor responsible to the
general contractor, shall furnish evidence of
insurance to the City of Springfield by neans of a
certificate properly executed by a qualified agent or
representative of the insurance conpany for the
foll owi ng types of coverages: (The insurance policy
must be furnished to the Gty prior to approval of the
contract for the coverage required under Paragraph e).

a. Wor ker’ s Conpensation Insurance for all of its
enpl oyees to be engaged in work under the
contract, in the anount required by statute.

b. Manuf acturer’s and Contractor’s Public Liability
| nsurance, and Contractor’s Property Danage
I nsurance by a conpany duly |icensed and
qualified to do business in Mssouri by the
M ssouri I nsurance Departnment. The |imts of
l[iability shall be in an anmobunt not |ess than two
mllion dollars for all clainms arising out of a
singl e occurrence and three hundred thousand
dollars for any one person in a single accident
or occurrence, except for those clains governed
by the provisions of the Mssouri Wrknmen's
Conpensati on Law, Chapter 287, RSMO, and
Contractor’s Property Damage | nsurance in an
amount not less than two million dollars for al
clainms arising out of a single occurrence and
t hree hundred thousand dollars for any one person
in a single accident or occurrence. Blasting
operations shall not be perforned unless and
until the contractor has obtai ned and furnished
to the Engineer a certificate of blasting
coverages properly executed by a qualified agent
or representative of the insurance conmpany. In
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case the insurance conpany has no | ocal agent, a
facsimle certificate may be accepted. |[If the
general contractor has furnished satisfactory
evi dence of insurance as prescribed above with a
properly executed certificate of insurance
indicating his conplete responsibility for al
damages normal |y covered under a standard
liability policy, then it will not be necessary
that his subcontractors furni sh evidence of al
coverages prescribed above as the genera
contractor will be held conpletely responsible
for the acts of his enpl oyees and/ or
subcontractors.

Aut onobile Liability Insurance will be required
of all contractors and/ or subcontractors
performng work for the City of Springfield and
evi dence of proper coverage will be required
through a certificate by a duly authorized agent
or representative of a conpany authorized to do
business in Mssouri by the M ssouri Insurance
Department. Limts of liability shall be in an
amount not |less than two million dollars for al
claims arising out of a single occurrence and

t hree hundred thousand dollars for any one person
in a single accident or occurrence.

The policy nmust al so specify that the contractor
or his enployees and/or the subcontractor’s

enpl oyees operating their own vehicles for

busi ness reasons applicable to the performance of
their work whether or not involved in operations
pertaining to the performance of the contract for
the Gty, will be protected by a non-ownership
and hired autonobile liability policy with limts
as described above for autonobile liability and
property danmage.

Al'l of the above coverages described pertaining
to Worker’s Conpensation, Public Liability,

Aut onobil e Liability and Non-Omership and Hired
Car Liability requiring certificates of insurance
to the Gty nust specifically provide that “no
changes of coverages will be nade in the contract
nor will any coverage be cancelled or altered
without a thirty (30) day notice of cancellation
of alteration being nmailed to the Public Wrks
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Departnment, City of Springfield, Mssouri by
regi stered mail.”

Owner’s Protective Liability Insurance shall also
be obtained by the contractor at its own expense
and delivered to the Gty naming the City of
Springfield as the insured with the sane

i nsurance conpany with which the Contractor
carries his Contractor’s Public Liability

I nsurance and Autonobile Liability Insurance, in
an anount not less than two mllion dollars for
all clainms arising out of a single occurrence and
t hree hundred thousand dollars for any one person
in a single accident or occurrence, except for

t hose cl ai ns governed by the provisions of the

M ssouri Wbrker’s Conpensation Law, Chapter 287
RSMo; further, no policy will be accepted which
excludes liability for danage to underground
structures or by reason of blasting, explosion or
col | apse.

In case any of this work is subcontracted, the
contractor shall require the Subcontractor to
procure and maintain all insurance required in
this section and in |ike amounts and provide
copies of the insurance certification to the
Publ i c Works Depart nent.

Scope of Insurance and Special Hazard. The

i nsurance required under Sub-paragraphs b and c
hereof shall provi de adequate protection for the
contractor and his subcontractors, respectively,
agai nst danage cl ains which nay arise from
operations under this contract, whether such
operations be by the insured or by anyone
directly or indirectly enployed by it, and al so
agai nst any speci al hazards which may be
encountered in the performance of this contract.

NOTE: Subparagraph g is construed to require the
procurenent of contractor’s protective insurance
(or contingent public liability and contingent
property damage policies) by a general contractor
whose subcontractor has enpl oyees working on the
project, unless the general public liability and
property damage policy (or rider attached
thereto) of the general contractor provides
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13.

14.

adequate protection against clains arising from
operations by anyone directly or indirectly
enpl oyed by contractor.

h. The contractor and/or subcontractor shall furnish
the City, prior to approval of the contract, the
policy as specified in this section and
satisfactory proof of carriage of all the
i nsurance required by this contract.

i The contractor agrees to defend, indemify, and
save the City harm ess from and agai nst al
clainms, suits and actions of every description,
brought against the Gty and fromall damage and
costs by reason or on account of any injuries or
damages recei ved or sustained by any person or
persons, or their property, by contractor, its
servants, agents or subcontractors in the
construction of said work, or by any negligence
or carelessness in the perfornmance of sane, or on
account of any act or omi ssion if contractor, its
servants, agents, or subcontractors, or arising
out of the award of this contract to contractor.

J - Unl ess otherw se specifically indicated in the
contract docunents, no deductibles wll be
permtted with respect to any of the above
descri bed policies.

Protection of Traffic Signs.

The contractor shall notify the Traffic Engineer 24
hours in advance before noving or renoving any traffic
si gn.

Any traffic sign the Traffic Engineer allows to be
renmoved and not imedi ately re-erected shall be stored
by the contractors and maintained in the sign’s
original condition.

Any sign or post damaged by the contractor shall be
repl aced i medi ately by the contractor.

Trench Safety. Contractor shall ensure that al
trenching in connection with the project shall conform
Wi th required standards under the Cccupational Health
and Safety Act. On any project requiring a trench
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16.

excavation over four (4) feet in depth or in
potentially unstable soil, the contractor shal

appoi nt a trenchi ng supervi sor who shall serve as the
contractor’s representative responsible for the safety
of all project trench excavations. The nanme and
qualifications of the trench supervisor shall be
furnished in witing to the Gty Engi neer by the
contractor. The contractor nust certify to the Gty
that the trench supervisor has been trained in and is
know edgeabl e concerning soil analysis, the use of
trench bracing and supports, protective systens, and
OSHA standards relating to trenches. The trench
supervi sor nust be present at the excavation site and
i nspect the site during excavation. The trench
supervi sor shall remain on the construction site at
all times during which worknmen remain in the trench.
The trench supervisor nmust be imediately available to
access the trench site and nust have authority from
the contractor to stop construction, to order workers
out of the trench, and to inplenment safety neasures
necessary to safeguard worknen using the trench. As
used herein, a trench is defined as any narrow
excavati on nmade bel ow the surface of the earth with a
wi dth not greater than 15 feet and ordinarily wll be
at a depth greater than its wdth. |[If trench boxes,
fornms, braces, or other structures are used in the
excavation so that the di stance between the forns and
t he bottom of the excavation wall are 15 feet are

| ess, then the excavation will be considered a trench
for the purposes of this paragraph. Mre than one
trenchi ng supervi sor nay be appoi nted by the
contractor on any job where needed.

Dust Control. Contractor shall naintain dust contro
at all times. During dry periods, contractor shal
use water to keep dust to a mninmum Contractor shal
al so keep all streets within or adjacent to the
construction site free of any dirt carried on the
street surface by construction vehicles or fromsite
erosion. Cost for dust control and keeping street
clear of dirt will not be a separate bid item Cost
shall be included in other bid itens.

Mai | Delivery — Mail box Rel ocations. Access for mail
delivery must be maintai ned during construction. It
shall be the contractor’s responsibility to provide
the access and to tenporarily relocate nuail boxes if

I1-41



17.

18.

19.

necessary in coordination with the postal system and
residents. Replacenent of nmail boxes to their fina

| ocation will be as shown on Standard Draw ng ST-7
using a new, pre-nmade 4 X 4 mail box post, unless
property owner wants the existing wood or netal post
re-used. At apartnents or where nmultiple nmail boxes
are encountered, the contractor shall carefully renove
and rel ocate the mail box units to the new | ocation

w t hout damage. Contractor shall coordinate with
property owners and post office concerning tenporary
and final mailbox |ocations. No direct paynment wll
be made for costs associated with mail box rel ocati on,
reconstruction, or access maintenance.

Enpl oy M ssouri. Wenever unenpl oynent in M ssour
exceeds five (5) percent during a two consecutive
cal endar nonth period, each contractor and
subcontractor shall enploy only M ssouri | aborers or
| aborers fromnon-restrictive states on the project,
in conformty with Mssouri law (H G 416 & 417 1993)
and every contract |let by each contractor or
subcontractor shall contain such a provision, unless
ot herwi se exenpted by | aw.

Vehi cl e/ Equi pnent ldentification. Each contractor and
subcontractor working on City right-of-way shall have
its name or recogni zabl e 1 ogo, and the nanme of the
city and state of the principal office of the conpany,
on each notor vehicle and notorized piece of equipnent
being utilized.

Overfl ow and Acceptance of Water. It is anticipated
that storm surface, and possi ble ground or other
waters will be encountered at various tines and

| ocations during the construction process. Such
waters may interfere with contractor’s operation and
may cause damage to adjacent or downstream private
and/ or public property by flooding, |ateral erosion,
sedi nentation, or pollution if not properly controlled
by the contractor. Any contractor working on City
right-of-way or contracted with the Gty wll be
required to repair any and all danage caused by said
waters. The contractor, by working on City right-of-
way, assunes all said risk, and agrees to hold the
City harm ess.
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21.

22.

Sanitary Facilities. The contractor shall furnish,
install, and maintain anple sanitary facilities for
the worknmen. As the needs arise, a sufficient nunber
of encl osed tenporary toilets shall be conveniently
pl aced as required by the sanitary codes of the state
and | ocal governnent. Drinking water shall be

provi ded from an approved source, so piped or
transported as to keep it safe and fresh and served
from singl e-service containers or satisfactory types
of drinking stands or fountains. Al such facilities
and services shall be furnished by the contractor at
his sole cost and expense in strict accordance with
exi sting and governing heal th regul ati ons.

Water. Al water required for and in connection with
the work to be perfornmed and for any specified tests
of sewers and manhol es, for inundation or settling of
backfill nmaterial, or for any other use as may be
required for proper conpletion of the work shall be
provi ded by and at the expense of the contractor. No
separate paynent for water used or required will be
made and all costs in connection therewith shall be
included in the bid.

Power. All power for |ighting, operation of the
contractor’s plant or equi pnent, or for any other use
by the contractor, shall be provided by the contractor
at his sole cost and expense.

G PROSECUTI ON AND PROGRESS

1

Time for Conpletion. The tinme for conpletion of the
work is specified and is an essential part of the
contract. The beginning of the tine for conpletion of
the work wll be based upon the date established in
the “Notice to Proceed.” Tine for conpletion will be
expressed in cal endar days or by a specific date.

This time for conpletion has taken into account the
nor mal nunber of days expected for inclenent weather.
The contractor will not be entitled for any extension
of time due to unsuitable weather conditions.

Extension of tine. The Engineer may nake al | owance
for tinme |ost due to causes which, in his opinion,
justifies an extension of time. |If the contractor
clains an extension of contract tine on the grounds
that he is unable to work due to causes beyond his
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control, witten notice of intention to claiman
extension of contract tinme on the above grounds shal
be filed wwth the Engi neer at the tine the cause or
causes occur. The claimshall be filed in witing

wi thin 30 cal endar days after the clai med cause for
the delay has ceased to exist and shall include a
statenment of the reasons for the delay, proof to
establish the claim and a statenent of the nunber of
days the contractor was del ayed.

Continuous and Diligent Operation. Al work shal
progress in a continuous and diligent manner. Random
schedul i ng of operations by the contractor will not be
tolerated. The Engi neer has final authority to
determine if the contractor is progressing in a
prudent manner and at his discretion can require the
contractor to proceed with construction.

Construction Stakes. The Engineer will furnish the
contractor with all Iines, grades and neasurenents
necessary to the proper prosecution and control of the
work contracted by the City under these

speci fications.

The contractor shall exercise proper care in the
preservation of the stakes set for his use or the use
of the Engineer, and if he displaces, |oses, or
removes them during his operations, the Engi neer may
deduct the cost of the |labor and materials required to
reset the stakes fromthe final paynent to the
contractor.

Rel ocation of Uilities. Any necessary relocations or
adjustnments to sanitary sewer facilities shall be made
by the contractor. This shall include trunk or
district sewer lines and appurtenances as well as
house laterals. Any adjustnent or renoval and

repl acenent which may be required in order to carry
out the normal prosecution of the work shall be
performed by the contractor in such a manner that the
sanitary sewer facility will be left in as good or
better condition than existed at the initiation of
this project.

a. Any adj ustnment or renoval and repl acenent call ed
for under this provision will not be recognized
as a basis of claimby the contractor for

I'1-44



addi ti onal conpensation unless such itens are set
forth in the schedule of the proposal as bid
itenms. |In general, the noving of other
utilities, where in conflict with the

i nprovenent, will be done by the respective
controlling utility at its own expense and at no
cost to the contractor. The work by these
utilities may be conpleted before the contractor
progresses to the points affected. Under sone

ci rcunst ances, however, the work of the utilities
may have to be perforned during the contractor’s
construction. It shall be the responsibility of
the contractor to coordinate his work with that
of the Wility so as to cause the | east possible
delay in the work. No utility, public or
private, shall be noved to accomnmopdate the
contractor’s equi pnent or his nethod of operation
when such utility does not interfere with the

i nprovenent under construction or to be
constructed unless all costs of such renoval and
repl acenent, when permtted, will be paid for by
t he contractor.

b. Where utilities are affected by other Gty
O di nances, codes, or requirenents, such
ordi nances, codes, or requirenents shall be
recogni zed and fol | owed.

Tenporary Suspensi on of Wirk. The Engi neer has
authority to suspend work wholly or in part for such
period or periods as he may deem necessary due to the
failure of the contractor to correct conditions unsafe
for the worknen or general public; when weather or

ot her conditions are such that in the judgenent of the
Engi neer the work may be done at a later time wth
advantage to the Cty; for failure to carry out

orders; for conditions considered unsuitable for the
prosecutions of the work; for failure on the part of
the contractor to conply with any of the provisions of
the contract; or for any other condition or reason
deened to be in the public interest. Should it becone
necessary to stop work for an indefinite period, the
contractor shall store all materials in a manner that
will protect themfrom damage and will not
unnecessarily obstruct traffic; shall take every
precaution to prevent danmage to or deterioration of
the work perforned; and shall provide suitable
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dr ai nage of the roadway by opening ditches, shoul der
drains, etc.; and by erecting tenporary structures
where necessary. The contractor may suspend work for
reasonabl e cause upon the witten approval of the
Engi neer. Liqui dated damages shall not accrue during
the period in which work is suspended by approval of
t he Engi neer unl ess such suspension is due to the
failure of the contractor to conply with the

provi sions of the contract. |If work has been

di sconti nued, the contractor shall notify the Engi neer
inwiting at |east 48 hours before resum ng
oper ati ons.

Term nation. The City reserves the right to term nate
the contract by giving at least five (5) days’ prior
witten notice to the contractor, without prejudice to
any other rights or renedies of the Gty should the
contractor be adjudged a bankrupt, or if the
contractor should nmake a general assignnment for the
benefit of its creditors, or if a receiver should be
appoi nted for contractor or for any of its property,

or if contractor should persistently or repeatedly
refuse or fail to supply enough properly skilled

wor kmen or proper material, or if contractor should
refuse or fail to make pronpt paynent to any person
supplying | abor or materials for the work under the
contract, or persistently disregard instructions of
the Gty or fail to observe or perform any provisions
of the contract.

City’s Right to Proceed. 1In the event the contract is
term nated pursuant to Paragraph G 7 (Term nation),
then the Gty may take over the work and prosecute the
same to conpletion, by contract or otherw se, and
contractor and its sureties shall be liable to the
Cty for any costs over the anpbunt of the contract

t hereby occasioned by the Gty. |In any such case the
Cty may take possession of and utilize in conpleting
the work, such materials, appliances and structures as
may be on the work site and are necessary for

conpl etion of the work. The foregoing provisions are
in addition to, and not in limtation of, the rights
of the Gty under any other provisions of the
contract, city ordinances, and state and federal |aws.

Cleanup. It is intended that cleanup and tenporary
seedi ng of the disturbed areas shall follow closely
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10.

after and at the same rate as construction. At a

m ni mum the contractor shall comence cl eanup
operations within fifteen (15) cal endar days after
begi nni ng work on the project, unless otherw se
directed by the Engineer. If, in the opinion of the
Engi neer, a hazardous, unsafe, or nuisance condition
exi sts, the Engineer may order cleanup operations to
conmence i medi ately.

At the conpletion of the work, the contractor shal
clean any street right-of-way or other area occupied
by himin connection with the work of all rubbish,
excess materials, tenmporary structures, barricades,
equi pnent, or other such object. Al parts of the
work shall be left in a neat and presentable
condition, ready for use. Paynent for cleanup and
tenporary seeding up will be considered as included in
the price bid for the various other itens of work and
no additional paynment wll be nade.

Li qui dated Damages for Failure or Delay in Conpleting
Wrk on Time. Tine is an essential elenent of the
contract, and it is therefore inportant that the work
be pressed vigorously to conpletion. Should the
contractor or, in case of default the surety, fail to
conplete the work within the tine specified in the
contract, or wthin such extra tinme as may be al |l owed
in the manner set out in the preceding sections, a
deduction of an anmount as set out in the proposal form
wi Il be nade for each and every cal endar day that such
contract remai ns unconpleted after the tinme all owed
for the conpletion, except as nodified in Section G6
(Tenporary Suspension of Wrk) of this chapter. The
said amount set out in the proposal is hereby agreed
upon, not as a penalty, but as |iquidated danages for
loss to the City and the public, after the expiration
of the time stipulated in the contract, and will be
deducted from any noney due the contractor under the
contract, and the contractor and his surety shall be
liable for any and all |iquidated damages. Permtting
the contractor to continue and finish the work or any
part of it after the expiration of the specified tine,
or after the extension of the tine, shall in no way
operate as a waiver on the part of the Gty or any of
its rights under the contract.
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11.

Progress Schedule. At the pre-construction neeting
the contractor shall submit to the Engi neer a progress
schedul e showi ng the proposed sequence of work, and
how t he contractor proposes to conplete all of the pay
items within the time specified. No work may begin

W t hout this schedul e bei ng approved.

H. MEASUREMENT, PAYMENT, AND GUARANTEE

1

Basis for Paynent. Contractor will be paid for
gquantities actually constructed or perforned as
determined by field nmeasurenent (except as may be
herei nafter provided) at the unit price bid for the
itenms listed in the schedule of the proposal or for
such extra work as nmay be authorized and approved by
t he Engi neer. The cost of incidental work not |isted
in the schedul e of the proposal but necessary for the
conpl etion of the project will be considered as
included in the price bid for the various itens of

wor K.

Extra Work. Extra work performed in accordance with
the requirenments and provisions of Section C-8 of this
chapter will be paid for at the unit prices, lunp sum
or as per the force account procedure stipulated in

t he order authorizing the work.

Acceptance and Final Paynent. Final paynment will not
be made to the contractor until the project is

i nspected and accepted by the Engi neer and al

requi renents of the contract docunents are found to
have been carried out. Final paynent may not be nade
until the consent of surety is received for fina
payment .

Certificate of Conpliance and Affidavit. Project
acceptance by the City or nonies due to the contractor
will not be delivered to the contractor w thout
presentation to the Departnment of Public Wrks the
Certificate of Conpliance and Affidavit form shown
herei nafter.

Contractor Guarantee. The contractor shall be
responsible for the condition of all material and al
work perfornmed as part of this contract and such
materi al and | abor shall be guaranteed by the
contractor and his surety agai nst defective
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wor kmanshi p and/or material found to be defective in
manuf act ure or whi ch has been damaged in handling or
pl acenment after delivery for a period of 12 nonths
after acceptance by the Cty. Contractor shal

repair, replace, or otherw se nmake good at his own
expense any such defect or failure which my becone
evident within the guarantee period, excepting as my
be due to normal use or wear.
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STATEMENT OF BIDDER’S QUALIFICATIONS

All questions must be answered and the data given must be clear and comprehensive. This

statement must be notarized. If necessary, questions may be answered on separate attached
sheets. The bidder may submit any additional information he so desires.

1.

2.

10.

11.

12.

13.

14.

Name of bidder

Permanent main office address

When organized

If a corporation, where incorporated

How many years have you been engaged in construction under your present firm name or
trade name?

General character of work performed by you

List the more important contracts recently completed by you, stating approximate gross
cost for each, and the month and year completed.

Contracts on hand: (Schedule these, showing gross amount of each contract and the
respective anticipated dates of completion.)

Have you ever failed to complete any work awarded to you? If so, where and why?

Have you ever been put on liquidated damages on any contract awarded to you? If so,
where and why?

Have you ever defaulted on a contract? If so, where and why?

Has your firm ever engaged in litigation for the settlement of claims or disputes arising
out of a construction contract? If so, give particulars.

List your major equipment available for Public Works Projects.

To what extent would you expect to employ subcontractors?

Statement of Bidder’s Qualifications (Page 1 of 2)
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15.  Experience in construction work similar to importance to Public Works Projects.

16. Background and experience for the principal members of your organization, including the
officers.

17. Give bank reference.

18.  Will you, upon request, fill out a detailed financial statement and furnish any other

information that may be required by the Department of Public Works of the City of
Springfield, Missouri?

19. The undersigned hereby authorizes and requests any person, firm, or corporation to
furnish any information requested by the Department of Public Works of the City of
Springfield, Missouri, in verification of the recitals comprising this Statement of Bidder’s

Qualifications.
Dated at this day of ,20
Name of Bidder
By
Title
State of )
)
County of )

, being duly sworn, deposes and says that he is

of

(TITLE)

and that the answers to the foregoing questions and all statements therein contained are true and

correct. Subscribed and sworn before me this day of , 20

Notary Public

My commission expires:

Statement of Bidder’s Qualifications (Page 2 of 2)
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CERTI FI CATE OF COVPLI ANCE
AND AFFI DAVI T

STATE OF M SSOURI ) Re: Contract No.

) SS. Wage Determ nation No. _
COUNTY OF GREENE ) Bet ween:
(a) on his oath being duly sworn

states that all subcontractors have been paid and that the
contractor and all subcontractors have di scharged fully al

i ndebt edness incurred by them or any one of themor for work
and | abor done, or for materials or equipnent furnished or used
in connection with the performance and the conpletion of said
above stated construction project and that all clains whether to
persons or property arising out of or related to any manner
what soever to the said construction project have been paid or
settled and that all contractors and subcontractors enpl oyed or
who did work on said construction project have conplied with al
provi sions and requirenents of Sections 290.210 to . 340

RSMb 1959 as anended 1969 and that all worknmen perform ng work
under this contract were paid not |less than the genera
prevailing straight tinme hourly wage rates or the genera
prevailing hourly rates for |egal holidays and overtine work as
such rates were determ ned and certified in the Special Wge
Det erm nati on made by the Industrial Conmm ssion of Mssouri and
attached to the said contract herein.

(b) The contractor has conplied with all ternms and conditions
of the contract.

(c) Attached herewith is certification by the Registered Land
Surveyor stating that all lot pins disturbed by the construction
have been reset in accordance with Chapter |1, Section C

Par agraph 6, of the General Conditions and Technica

Speci ficati ons.

Subscri bed and sworn to before me this day of
, 20

Notary Public

My commi ssi on expires:
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CHAPTER | 11. EARTHWORK

A CLEARI NG AND GRUBBI NG

1

Scope of Wrk. This work shall consist of clearing,
grubbi ng, renoving, and di sposing of vegetation wthin
the limts of right-of-way and easenent areas, except
such vegetation as is designated to remain or to be
selectively treated. Denolition of buildings and
structures including foundations and sl abs shall be as
specified in the Special Provisions or on the plans.

Construction Requirenents. The Engi neer wll
establish right-of-way and construction lines and w ||
designate all trees, shrubs, and plants that are to
remain. The contractor shall preserve w thout damage
any trees and shrubs designated to remain. All trees,
stunps, brush, and hedge not designated to renain
shall be cleared and grubbed as required and shall be
di sposed of in an acceptabl e nanner.

Stunps and roots in fill and cut areas shall be
grubbed to a depth of not less than 12 i nches bel ow
the existing earth grade. Stunp hol es shall be back-
filled with suitable material and conpacted to the
approxi mate density of the adjacent area. G ubbing of
borrow areas, channel changes, and inlet and outl et
easements will be required only to the extent
necessitated by the proposed construction.

Bur ni ng of products fromcl earing and grubbi ng
operations will not be permtted w thout obtaining a
burning permt fromthe City Fire Departnent. The
burial of stunps and debris will not be permtted on
the right-of-way. Products of clearing and grubbing
shall be renoved fromthe right-of-way and di sposed of
out of sight fromthe roadway provi ded an acceptable
witten agreenent with the property owner on whose
property the products are placed is submtted by the
contractor.

Wthin the construction limts of the project, the
contractor shall trimany tree which does not provide
nine (9) feet vertical clearance above any sidewal k
and fourteen (14) feet vertical clearance above any
street. Tree trinmmng shall be done before fina
paynent and the trees shall be shaped at the direction
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of the Engineer. This tree trinmng shall be
consi dered incidental to the contract and no
addi tional conpensation shall be all owed.

Basis of Paynment. The accepted quantities of clearing
and grubbing will be paid for at the |unp sumprice as
stated in the contract. Paynment for this itemw /| be
made at the conpletion of the clearing and grubbing
operation. Wen no pay itemfor clearing or grubbing
is included in the contract, clearing and grubbing,

i ncluding scal ping, will be considered incidental to
the work and no direct paynent will be nade.

B. GRADI NG

1

Scope of Work. This section governs the furnishing of
all | abor, equipnent, tools, and materials, and the
performance of all work required for grading the
project in coordination with all previous work
performed, at the |ocations shown on the plans, in
accordance with the requirenents of applicable
sections and as provided for in the Speci al
Provi si ons.

Materials and Definitions.

a. G ading as used herein shall be construed to nmean
t he performance of all excavation, enbanknent,
and backfill in connection with the construction
of all inprovenents.

b. Excavation is defined as the renoval of materials

fromthe construction area to the |ines and
grades shown on the pl ans.

(1) Unclassified Excavation. Unclassified
excavation is defined as the renoval of al
mat eri al encountered regardl ess of its
nat ur e

(2) Rock. Rock is defined as bei ng sandstone,
| i mestone, chert, granite, siltstone
quartzite, slate, shale occurring inits
nat ural undisturbed state, hard and
unweat hered, in |l edges 6 inches or nore in
thickness or simlar material in masses nore
than 1 % cubic yard in vol une.
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Shoul d rock be encountered in two or nore

| edges, each | edge being nore than 6 inches
thick and with interlying strata of earth,
clay, shale, or gravel not nore than 12
inches thick in each stratum the entire
vol une between the top of the top | edge and
bottom of the bottom | edge will be
classified as rock.

(3) Earth. Al materials not classified as rock
shall be classified as earth. Chert (joint
flint rock) broken by intermttent clay
partings or clay seans or stratified chert
cemented with clay seans (hardpans) shall be
classified as earth.

Enmbanknent is defined as the placing and
conpacting of suitable material in the
construction area to the |ines and grades shown
on the plans.

Material suitable for use as enbanknent materi al
shal |l be entirely inperishable and shall be
j udged acceptable by the Engineer on the site.

(1) Earth Materials. WMterial suitable for
earth enmbankment shall be free of waste
material, contain |less than forty (40)
percent by volune of rock and gravel, and
contain no particles having a maxi num
di mensi on greater than four (4) inches.

(2) Rock Materials. Materials suitable for rock
enmbanknment shall be free of waste materi al
and contain sixty (60) percent or nore by
vol ume of rock or gravel containing
particles with a maxi num di nensi on greater
than three (3) inches but not greater than
twenty-four (24) inches.

Unsuitable or Waste Material. Material not
suitable for use as enbanknment material shal
i ncl ude excess excavation material and waste
mat eri al including mulch, frozen naterial,
organic material, topsoil, rubbish and rock
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| arger than twenty-four (24) inches, maximm
di mensi on.

f. Structures. Structures as used herein refers to
bri dges, culverts, basins, street drainage
structures, headwalls, retaining walls, footings,
foundation walls and simlar construction.

Construction Details. The contractor shall note

| ocation of all existing utilities and facilities as
shown on the plans, or as confirned as a result of a
pre-construction conference attended by contractor
representatives, public utility organizations, and

ot her interested persons and concerns. The contractor
shall be responsible for the protection and
preservations of such utilities and facilities.

Gradi ng, excavation and back-filling for roadways,
roadway i ntersections, sidewal ks, shoul ders, and

par kways shall be nade to the |lines, grades, and
cross-sections shown on the plans. During
construction, the area shall be maintained in such
condition that it will be well drained at all tinmnes.

Waste materials including organic material, trees,
stunps, rubbish, and debris shall be renoved fromthe
site and di sposed of as an incidental part of the
gradi ng work. Excess excavation material including
muck, topsoil, and rocks larger than twenty-four (24)
i nches, maxi mum di nension, shall be paid for on the
basis of the applicable unit bid price for excavation.

It shall be the contractor’s responsibility to take

t he necessary precautions to preserve and protect al
existing tile drains, sewers and other subsurface
drains affected by his operations. All existing
subsurface facilities shall be maintained so their use
is not interrupted. The contractor shall repair or
repl ace, at his own expense, any such drai nage
facility damaged because of negligence on his part.

Excavation. All suitable naterial renoved by
excavation shall be used as far as practicable in the
formati on of enbanknments as required to conplete the
work. Any rock encountered within six (6) inches of
fini shed sub-grade shall be renoved. The contractor
shall sort all excavated material and stockpile when
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necessary, so as to provide suitable nmaterials for
enmbanknments. The cost involved in sorting
stockpiling, or wasting of such material shall be
included in the cost for excavation or the cost for
enbanknment, but not both, depending upon which is the
basis for bidding as listed in the proposal.

The breaking up and renoving of existing concrete or
asphalt pavenent and m scel | aneous structures shall be
covered under Denolition, as specified hereinafter.
Excavated material in excess of the anobunt needed to
conpl ete the grading shall be considered as waste
material and shall be renoved fromthe site. Wen
permtted by the Engineer, a portion of the waste
which is suitable for enbanknent may be di sposed of at
the site by equitable distribution of the material to
specified areas within the project |limts. The

di sposition of all waste nmaterial shall be considered
as incidental to the performance of gradi ng work.

Enbanknent. The enbanknents shall be formed with
suitable materials, as herein defined, procured from
excavations nmade on the project site, or froma
contractor furnished site as required to conplete the
gr adi ng wor k.

The exi sting surface upon which enmbanknent material is
to be placed shall have all unstable and unsuitable
mat eri al, such as topsoil, peat, nulch, coal seans,

di si ntegrated shal e, rubbish, |ogs or stunps, and
unconfined saturated soils, renoved to the depths
shown before starting the enbanknent work.

When enbanknents two (2) feet or less in depth are to
be pl aced on areas covered by existing pavenent, the
exi sting pavenent shall be renoved and the cleared
ground surface shall be conpacted at optinmum noi sture
to the specified density. Were enbanknents greater
than two (2) feet in depth are to be placed on areas
covered by existing pavenent, the existing pavenent
shall be broken into pieces not |arger than twenty-
four (24) inches nmaxi mum di mension, left in place and
t he embanknent started thereon.

a. Pl aci ng Earth Enbanknent. Earth shall be pl aced

i n successive horizontal |ayers distributed
uniformy over the full width of the enbankment
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area. Each layer of material shall not exceed
nine (9) inches in thickness (|l oose state) and
shall be conpacted to not |ess than the required
density before the next layer is placed thereon.
As the conpaction of each | ayer progresses,
continuous blading will be required to | evel the
surface and to insure uniform conpaction
Enmbanknment construction shall not be perforned
when material contains frost, is frozen, or a

bl anket of snow prevents proper conpaction.

Pl aci ng Rock Embanknent. Successive horizontal

| ayers of rock enbanknent not exceeding twenty-
four (24) inches in depth, shall be nmade by

pl acing the larger stones uniformy over the
enmbanknment area, and between which shall be added
smal | stone fragnents, sand, earth or gravel to
fill all voids. Rocks, boulders, or old rubble
walls too large to permt placing in twenty-four
(24) inch layers shall be broken as necessary, or
pl aced so that proper conpaction is obtained
around them Each layer shall be thoroughly
conpacted before the next layer is placed.

The | arger rocks shall be withheld fromthe top
twelve (12) inches or nore of the enbanknment and
only crushed stone or earth shall be used in this
| ayer as ordered by the Engineer. The crushed
stone shall be well graded fromthree (3) inches
down to forma dense mass when conpact ed.

Enmbanknment Conpaction. Density and noisture
requi renents for enbanknment and existing surfaces
shall be in relation to the maxi num density and
opti mum noi sture as determ ned by ASTM

Desi gnati on D-698. Enbanknent material shall be
pl aced with noisture content within the tol erance
of the noisture range for each type of materi al

at the specified percent of maxi num density as
determ ned by the noisture density curve.

Eart h enmbanknment, except the top six (6) inches,
and the surface of the existing ground on which
enbankment is to be placed shall be conpacted to
at | east 90% of the maxi mum density as determn ned
above. The top six (6) inches of the enmbanknent
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shall be conpacted to at |east 95% of the maxi mum
density.

Al'l the work involved in either adding noisture
to, or renoving noisture from enmbanknment
materials to wwthin the noisture [imts shall be
consi dered incidental to the conpletion of the
gradi ng operati on.

During the progress of the work, the in-place
density of the enmbankment will be determ ned by
ASTM Desi gnati on D 1556 or D-2167. Unl ess
otherwi se stated in the Special Provisions,
testing for conpaction shall be at the expense of
the Gty.

| f abandoned under ground tanks of any kind are
encountered, then the tanks and their contents
shall be renoved and di sposed of and the area

i medi ately backfilled with select material.
Thi s disposal shall neet with all Federal, State
and |l ocal laws and regulations. If an
unidentifiable material is found in the tank,
then call the M ssouri Departnment of Natura
Resources for identification before renoval

Cut Conpaction and Undergrading. Were naterials are
encount ered bel ow grade whi ch are deened

unsati sfactory by the Engineer for use in the work,

ei ther cut conpaction or undergradi ng shall be
preformed, as determ ned by the Engi neer.

Cut conpaction shall include the tenporary renoval of
material 12 inches below the bottom of the | owest base
course for the full width of the road bed. The
exposed material, to a depth of 6 inches, shall be
mani pul ated and conpacted to not |ess than the
required density. The previously excavated materi al
above this conpacted plane shall then be replaced in
| ayers not exceeding 8 inches | oose thickness, after
being wetted or dried as necessary, and conpacted to
the specified density. The entire volune so handl ed
and conpacted including the 6 inch [ ayer conpacted in
pl ace, will be considered as Cut conpaction for
paynent as per the unit price bid in the contract.
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10.

Under gradi ng shall include the renoval of earth

mat erials below grade to the depths and linmts

desi gnated by the Engi neer. The excavated area shal

t hen be back-filled to grade with crushed stone sized
froma mninmumof 2 inches up to 6 inches as

desi gnated by the Engineer. The excavation and
crushed stone fill will be considered as Undergradi ng
and paid for at the unit price bid in the contract.

On private devel opnent projects, all inprovenents that
are to be dedicated to the City will be required to
neet the above construction specifications.

Slides in Gading Wrk. Slides in the side sl opes,

after construction to the lines and grades shown on
the plans shall be repaired by the contractor at his
own expense before final acceptance by the City.

Fi nishing. The entire project area shall be left in a
finished and neat appearing condition.

The final graded surface shall be nade free of rock,
concrete, and brick, or fragnments thereof, or rubbish,
and shall be finished to the Iines, grades, and cross-
section shown on the plans, including shoul der, berm
and si dewal k spaces.

The contractor shall repair any danaged surface, and
shal | not use any finishing equipnment that will | eave
a marred surface.

G eanup. Ceanup shall follow the work progressively
and final cleanup shall follow imediately behind the
finishing. The contractor shall renove fromthe site
of the work all equipnment, tools, and di scarded
materi als, and other construction itenms. The entire
ri ght-of-way or easenent shall be left in a finished
and neat condition. Ceanup shall be considered as
incidental to the conpletion of the grading work. |If
in the opinion of the Engi neer a hazardous, unsafe or
nui sance condition exists, the Engineer shall order

cl eanup operations to commence i mredi ately.

Basi s of Payment. Unless otherw se set out in the

Speci al Provisions, paynent for grading work will be
based on quantities conputed fromthe plans for units
item zed in the Proposal. No direct paynent for rock
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removal will be nmade unless specified in the contract
speci al provisions.

C. SUBGRADE PREPARATI ON

1

Scope of Work. This work shall consist of preparing
t he sub-grade upon which a base course is to be
constructed or a surfacing placed.

Preparing the Subgrade for Pavenents. The sub-grade
for pavenents (except sidewal k and driveway pavenent)
shal |l consist of conpacted earth overlaid with a

m ni mum of four (4) inches of conpacted Type |
aggregat e base (see Chapter X Section D-2), and shal
extend to 1'-0” outside back of curb.

Shape the earth subgrade to | ongitudinal and cross-
section grade. Scarify to a depth of at least 8" in
both cut and fill sections, have the noisture content
adjusted to a range of + 2% from opti mum noi sture
content for stability. Contractor to verify that
conpaction is a mninum of 95% St andard Proctor
Density (ASTM D-698). Shaping, scarifying, and
conpaction are to be done on singularly large areas in
cone continuous operation. The contractor is to use
conpaction equi pnent of a type and desi gn nmanufact ured
to have all the capabilities required to fully neet

all the needs of this project.

The aggregate sub-grade material shall be four (4)

i nches of conpacted Type | aggregate base. The
aggregat e base shall be spread in one |ift at a depth
greater than the four (4) inches required to allow for
shapi ng and conpacting. Water shall be applied as
necessary to obtain a density of not |ess than ninety
five (95) percent of standard maxi num density as
determ ned by ASTM D- 698.

Shapi ng and conpacting shall be perforned until a
true, even, and uniform surface of proper grade, cross
section and density is obtained.

Conpacting the Disturbed Sub-Gade for Sidewal ks. The
sub-grade for sidewal k pavenents shall be tanped or
rolled until conpacted to 95% proctor for a depth of
at least six (6) inches.
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Protecti on and Mi ntenance of Subgrade. The newly

fini shed sub-grade shall be protected or repaired from
action of the elenents. Any settlenent or washing
that occurs prior to the acceptance of the work shal

be repaired and the specific |lines, grades, and cross-
section re-established.

The contractor shall protect all pavenents, curbs,
curb and gutters and sidewal ks from his sub-grade
operation with an earth cushion, tinber planking, or
both where tractors, graders, rollers, or other

equi pnent are required to pass or turn around. Al
resul ti ng damage shall be repaired. Any damaged work
whi ch cannot be repaired to the satisfaction of the
Engi neer, shall be replaced by the contractor at his
own expense.

Construction Requirenents. The sub-grade shall be
substantially uniformin density throughout its entire
width. It shall conformto the Iines, grades, and
typi cal cross sections shown on the plans, or as
established by the Engineer. Were hauling results in
ruts or other objectionable irregularities, the
contractor shall reshape and re-roll the sub-grade
before the base or surfacing is placed. If any

exi sting roadway conprises any part of the roadbed,
the contractor shall |oosen the conpacted portions to
a depth of at least six (6) inches and shall reshape

t he roadbed.

The sub-grade shall be brought to the specified |lines,
grades, and cross-section by repeatedly adding or
renovi ng materi al and conpacting to the specified
density with a suitable roller.

The sub-grade shall be checked after rolling, and if
not at the proper elevation at all points, sufficient
mat eri al shall be renoved or added and conpacted to
bring all portions of the sub-grade to the required
el evation and density.

Prior to laying base or setting paving forns on
projects, the sub-grade shall conformto the density
requi renents for conpaction. Soft spots and
unsuitabl e material shall be renoved and back-fill ed
wi th approved stable material.
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Testing. Unless otherw se set out in the Special
Provi sions, testing as required above shall be at the
expense of the Cty.

After all grading operations have been conpleted, the
sub-grade el evations shall be checked by a nethod
approved by the Engineer. Extrene care shall be taken
in formng the crown and shaping the sub-grade to
assure that the specified thickness of pavenent w ||
be att ai ned.

The finished sub-grade at the tine of paving shall be
noi st, but sufficiently firmto resist rutting or
deform ng under construction traffic. During

prol onged periods of dry weather sone clay sub-grades
will require special treatnent to prevent differentia
expansi on of the sub-grade and distortion of the
pavenent .

Basis of Paynment. No direct paynment will be made for
sub- grade preparation

D. FI LLI NG EXI STI NG MANHOLES, CATCH BASI NS, | NLETS AND
M SCELLANEQUS STRUCTURES

1

Scope of Work. This work shall consist of all work
necessary to abandon exi sting manhol es, catch basins
and inlets and m scel |l aneous structures in accordance
with the specifications, when indicated on the plans
or directed by the Engi neer.

Met hod of Constructi on.

a. Adj ustnents. The tops of all existing nanhol es,
catch basins, and inlets to be abandoned shall be
| owered to at | east eighteen (18) inches bel ow
t he sub-grade of the proposed inprovenent, the
outl et connection shall be securely sealed wth
concrete or brick masonry, and the structure
filled with granular material and thoroughly
t anped.

b. Frames and grates of manhol es, catch basins, and
inlets to be abandoned shall be carefully renoved
and delivered to the city at a designated
| ocati on.
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3.

Basis of Paynment. This work shall be paid on a unit
price basis for each item conplete including al
| abor, construction, equipnent, and nmaterials.

E. DEMCLI TI ON

1

Scope of Work. This work shall consist of the renoval
and satisfactory disposal of existing structures,
except such structures, or portions thereof, as may be
required or permtted to be left in place by the plans
and specifications or at the direction of the

Engi neer.

Constructi on Met hods.

a. General. Unless otherw se specified, al
portions of existing structures within the right-
of -way above the ground surface as it existed
before the work was started, that interfere in
any way with the new construction shall be
renoved.

When expl osives are used in denolition, the
contractor shall use the utnost care to prevent
injury to persons and property, and shall neet
all Federal, State, County and City requirenents
for handling and storing expl osives.

Bl asting or other operations which m ght endanger
the new work shall be conpleted prior to the
construction of any part of the new structure.

When required by the plans or special provisions,
all materials fromexisting structures which the
Engi neer deens fit for use el sewhere shall be
nmoved w t hout damage, in Sections which may be
readily transported and shall be di sposed of as
directed by the Engi neer.

b. Renmoval of Concrete and Other Structures.
Exi sting structures shall be renoved for their
entire width and depth unl ess otherw se noted on
the plans. Existing drainage structures shall be
removed, or the ends conpletely and substantially
sealed with nasonry as required by the Engi neer.
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C. Di sposal of Concrete, Asphalt, and Q her

Materials. Al concrete and masonry, drai hage
pi pes, reinforcenent steel, structural steel,
castings, or tinbers not salvable shall be

di sposed of by the contractor at his own expense,
and to the satisfaction of the Engi neer at a

| ocation provided by the contractor outside the
[imts of the right-of-way. Any of the above
materi al s deposited adjacent to the right-of-way
shall be deposited with the witten approval of
the property owner. The contractor shall obtain
and file with the Engineer the witten approval
of the property owner

d. Di sposal of Salvaged Material. Al materials
renmoved fromold structures which are required to
be sal vaged under the contract and which the
Engi neer deens fit to re-use shall be stored
wi t hout damage in a neat and presentabl e manner
at | ocations designated by the Engi neer, adjacent
to the site of the work.

Basis of Paynment. |If the contract contains a separate
itemand unit price for REMOVAL OF EXI STI NG
STRUCTURES, such price shall be paynment in full for
the satisfactory renoval and di sposal of the existing
structures so designated on the plans or in the
proposal as a unit under this item The cost of
removal and di sposal of all other existing structures
shall be considered as included in the contract unit
price for the majjor itemof work in the contract.

F. REMOVAL OF EXI STI NG PAVEMENT, CURB, COVBI NATI ON CURB AND
GQUTTER, DRI VEWAY PAVEMENT, AND S| DEWALK

1

Scope of Work. This work shall consist of the renoval
and satisfactory disposal of existing Portland cenent
concrete pavenent and/or base course, curb, curb and
gutter, gutter, or sidewal k, floors and siml ar
concrete objects.

Constructi on Met hods.

a. Ceneral. Unless otherw se specified, al
portions of existing pavenent, curb, conbination
curb and gutter, or sidewalk, floors and simlar
objects within the right-of-way above the ground
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surface as it existed before the work was
started, that interfere in any way wth the new
construction shall be renoved.

When expl osives are used in denolition, the
contractor shall use the utnost care to prevent
injury to persons and property, and shall neet
all Federal, State, County and City requirenents
for handling and storing expl osives.

Bl asting or other operations which m ght endanger
the new work shall be conpleted prior to the
construction of any part of the new structure.

b. Rermoval of Concrete and Ot her Structures.
Exi sting structures shall be renoved for their
entire width and depth unl ess ot herwi se noted on
t he pl ans.

C. Di sposal of Concrete, Asphalt, and Q her
Materials. Al concrete, asphalt, drainage
pi pes, reinforcenent steel, structural steel,
etc., shall be disposed of by the contractor at
his own expense, and to the satisfaction of the
Engi neer at a |l ocation provided by the contractor
outside the limts of the right-of-way. Any of
t he above materials deposited adjacent to the
ri ght-of-way shall be deposited with the witten
approval of the property owner. The contractor
shall obtain and file with the Engi neer the
witten approval of the property owner.

d. Where portions of these objects are to be left in
pl ace, they shall be renoved to an existing joint
or to a new joint sawed to a m ni nrum depth of one
(1) inch wwth a true line and vertical face.
Sufficient portions of such objects shall be
removed to provide for proper grade and
connection to the new worKk.

Basis of Paynent. Renoval of existing pavenent, curb,
conmbi nation curb and gutter, driveway pavenent or
sidewal k shall include the renoval and satisfactory

di sposal of the item and paynent shall be as stated in
the contract or proposal.
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CHAPTER | V. SANI TARY SEVERS

A SEVEER Pl PE

1

Scope of Work. The work shall consist of furnishing
all materials, equipnent, and | abor necessary for the
construction of sanitary sewer |ines and accessories
in conformance with the Iines and grades shown on the
pl ans or as established by the Engi neer, and as
specified herein. Itenms of work or materials not
specifically nentioned, but necessary for the

conpl etion of the sanitary sewer |ine construction
shal | be considered as incidental to other itens in

t he contract.

Materi al s.

a. Pi pe. The type, size, and class of pipe shall be
shown on the plans. Type, size, or class of pipe
may not be changed during the progress of the
wor k wi t hout approval of the Engi neer. The pipe,
type, and cl ass shall be one of the follow ng:

(1) Extra Strength Clay Pipe and fittings shal
conformto ASTM Desi gnati on C700.

(2) Tee Connections shall be an approved nol ded
tee made of the same material as the
sanitary sewer. Ml ded tees shall be used
on all new sewer lines. An approved saddl e
tee can be used only when connecting to an
exi sting sanitary sewer, with the approval
of the Engi neer.

(3) Reinforced Concrete Sewer Pipe shall conform
to ASTM desi gnati on C76.

(4) Concrete Sewer Pipe shall conformto ASTM
desi gnati on Cl14.

(5) Cast or Ductile Iron Pipe and fittings shal
conformto United States of Anerica
Standards Institute, Specifications A-21,
Class 50 with nechanical joints or slip on
j oi nts.
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(6)

(7)

(8)

(9)

General Note: This subsection applies to
the requirements for unplasticized PVC
plastic for sanitary sewers, house
connections, pipe fittings, couplings, and
joints. Al shall conformto the

requi renents |isted bel ow except as

ot herwi se nodified by the Plans or

Speci fications.

Pipe Size (inches) ASTM Wall Thickness Mn

4" D1785 SCH40

8"-18" D3034 SDR35

18" - 30" F679 “T-1" only

217 -48” F789 PS 46
D2241 SDR 21

8"-12" DR18 Cl ass 150

Pol yvi nyl Chl oride (PVC) Sewer Pipe shal
conformto ASTM desi gnate D3034 (SDR 35).
Fittings shall conformto ASTM desi gnation
D3034 (SDR 35 or as other wi se shown on the
St andard Draw ngs.

SDR 35 Poly (Vinyl Chloride) (PVC
Connections shall be nolded tees. Mol ded
tees shall be used on all new sewer Iines.
Conpression | ocking tees are to be used on
exi sting lines, unless saddl es are requested
by Engineer. An approved |ong skirted
strap-on saddle type connection will be

al l oned on existing sanitary sewer |ines
only. (Short skirted strap-on saddle type
connections are not acceptable.)

PS 46 Poly (Vinyl Chloride) (PVC) Sewer pipe
shall conformto ASTM desi gnati on F789.
Fittings shall conformto ASTM desi gnati on
F789 or as otherw se shown on Standard

Dr awi ng.

PS-46 Poly (Vinyl Chloride) (PVO
Connections shall be nolded tees. Ml ded
tees shall be used on all new sewer [ines.
Conpression | ocking tees are to be used on
exi sting lines, unless saddl es are requested
by Engi neer. An approved |long skirted
strap-on saddl e type connection will be

V-2



(10)

(11)

Pi pe

al l owed on existing sanitary sewer |ines
only. (Short skirted strap-on saddle type
connections are not acceptable.)

SDR 21 O ass 200 Poly (Vinyl Chloride) (PVO
Sewer pipe shall conformto ASTM desi gnation
D2241. Fittings shall conformto ASTM

desi gnation D2241 or as ot herw se shown on
St andard Draw ng.

SDR 21 Class 200 Poly (Vinyl Chloride) (PVO
Connections shall be nolded tees. Mol ded
tees shall be used on all new sewer [ines.
Conpression | ocking tees are to be used on
exi sting lines, unless saddl es are requested
by Engi neer. An approved |ong skirted
strap-on saddle type connection will be

al l oned on existing sanitary sewer |ines
only. (Short skirted strap-on saddle type
connections are not acceptable.)

Al'l pipe and connections wll require a
certification, fromthe supplier, stating
that the material supplied neets al
appl i cabl e specifications. The
certification will be required on or before
the material is delivered to the job site.

Joints.

(1)

(2)

(3)

(4)

Joints for vitrified clay pipe shall conform
to ASTM desi gnation C-425. Wen Type |11
joint is used, the conpression ring shall be
attached within the bell of the pipe as a
part of the manufacturing process.

Joints for reinforced concrete sewer pipe
shall be flexible watertight, neoprene
gaskets of the proper size conformng to the
requi renents of ASTM desi gnati on C- 443.

Joints for cast or ductile iron pipe shal
conformto USASI specification A21.11 for
mechani cal or push-on joints.

Joints for PVC pipe shall conformto ASTM
D3212
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C. Couplings. (A mechanical device for joining
parts together.)

d. Beddi ng and Backfill. Al required bedding and
backfill material shall be considered incidental
and no additional paynents will be made for these
i tens.

Beddi ng Material shall be crushed stone or
crushed gravel conformng to the requirenents of
ASTM St andard C33, and having a gradation as

fol | ows:
Si eve Size % Passi ng
Passi ng 5/ 8” 90 - 100
Passi ng 1/ 27 75 - 100
Passi ng 3/ 8” 30 - 75
Passi ng #4 5- 25
Passi ng #8 3 -6
Passi ng #30 2.5 -5.0
Passi ng #200 1-25
e. M scel | aneous Materials. Any materials requested
by the contractor for use during construction but
not described in this specification will be
subject to the approval or rejection of the
Engi neer.

Constructi on Met hods.

a. Classification of Excavated Materials will be
made as fol |l ows:

(1) Rock is defined as sandstone, |inestone,
chert, granite, siltstone quartzite, slate,
shal e occurring in its natural undisturbed
state, hard and unweat hered, in | edges 6
inches or nore in thickness, or simlar
material in masses or boul ders, each being
nore than 1 Y cubic yards in vol une.

Shoul d rock be encountered in two or nore

| edges, each | edge being nore than 6 inches
thick and with interlying strata of earth,
clay, shale, or gravel not nore than 12

i nches in each stratum the entire vol une
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bet ween the top of the upper | edge and
bottom of the lower |edge will be classified
as rock.

(2) Earth. Al materials not classified as rock
shall be classified as earth. Chert (joint
flint rock) broken by intermttent clay
partings or clay seans or stratified chert
cenented wth clay seans (hardpans) shall be
consi dered as earth.

(3) Unclassified excavation will consist of the
excavation of all materials of whatever
character encountered in the work. Al
material required to be excavated will be
consi dered as “Uncl assified Excavation”
unl ess the contract specifically states
ot herw se.

Excavation shall consist of the renoval of any
and all material below ground | evel necessary in
order to carry out the installation and
construction required by the plans and
specifications and shall include: (1) Additiona
excavation required for bedding; (2) Al

sheeting, shoring, bracing, protection of

adj acent property and underground conduits or
structures and preparation of the sub-grade; (3)
The cost of diversion of surface water, punping,
drai ning or otherw se de-watering of excavation;
and (4) The subsequent handling and di sposal of
such material not used in the backfill.

Trench excavation shall not be perforned any
farther ahead of the beddi ng and pipe |aying
operations than is necessary to permt a

conti nuous operation. The elevation of the
bottom of the trench shall be continually checked
for conformance to the lines and grades shown on
the plans. Excavation nade bel ow proper sub-
grade el evation shall be refilled with beddi ng
mat eri al and thoroughly conpacted at the
contractor’s expense. Sheeting, tinbering or
braci ng shall be placed by the contractor

wher ever necessary for the safety of worknen or
the public and for the preservation of any
excavation, enbanknent, or structure. Were the
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excavation is of such an unstable character or

ot her conditions are such as to render it
necessary, the sheeting shall be closely driven
and to such depth bel ow the | owest point of the
final trench elevation as required for stability.
The contractor shall be held responsible for the
determ nation of the need for sheeting or other
types of protection and for the sufficiency of

all sheeting and bracing used and for all persons
injured or property danmaged as the result of

i mproper quality, strength, placing, maintaining,
or renoving the sane. No additional conpensation
will be nmade for any sheeting, bracing, or other
protective neasures whether left in place or not.

The contractor shall, at his own expense, shore
up and protect from damage all buil di ngs,
retaining walls, viaduct piers and footings,
storm sewers, sanitary sewers, gas |ines, water
lines, fences, curbs, trees or other property
liable to be damaged during the progress of the
work, and he will be held responsible for al
damage whi ch may occur by reason of prosecution
of the work.

The contractor shall furnish and operate
sufficient punps and equi prent, and shall provide
all materials, labor, etc., required to prevent
interference with the work by water, ice or snow.
Damage of any kind resulting frominsufficient
punping facilities or simlar |ack of proper
protection of the work shall be repaired or
replaced by the contractor at his own expense.

Wiere | eaks or springs are encountered which, in
the opinion of the Engi neer, affect the safety,
useful ness or satisfactory operation of any of

t he permanent work, he may direct speci al
precautions to be taken and paynent hereof made
in accordance with Section H2 of Cenera

Condi tions, Chapter 11.

The width of the trench at the top of the pipe
shall provide at |east six inches of clear space
on each side of the pipe to permt conpaction of
the bedding material. The m ninmumtrench size
for any pipe size shall be 18".
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The | ocation of sewers and structures as shown on
t he pl ans have been selected to provide the | east
possible interference with or the crossing of
existing utilities and aboveground obstructions.
The City reserves the right to make m nor
variations in the location of the sewers and
structures during the construction to adjust for
any changed conditions di scovered and no
addi ti onal paynent will be allowed the contractor
for shifts in alignnment.

Arrangenents shall be nade by the contractor with
all persons, firns, corporations owning or using
any poles, pipes, tracks, or conduits, etc.,

af fected by the construction on this project to
mai ntai n and protect such facilities during
construction with the cost of any such protection
paid by the contractor and consi dered as
incidental to other itens in the contract.

For requirenents relating to the use of
expl osives, refer to Chapter Il and Chapter 11
t he General Conditions.

Tunnel ing shall be done only where shown on the
plans or by witten direction or approval of the
Engi neer. Tunnels shall be of sufficient size,
hei ght, and width to permt proper installation
of the pipe, proper bracing of the tunnel section
and to permt anple roomfor the prosecution of
the work and safety of the worknen.

Boring installations are made where pipelines
nmust pass under airport runways, highways,
railroad tracks, and other |ocations where
conditions prevent the use of “open-cut”
excavation. Accuracy in alignnment and grade of
the casing pipe is very inportant in maintaining
t he established invert grade of the pipeline to
be inserted. Proper grade of the inserted pipe
is a nust for satisfactory operation of the
gravity flow line (See Standard Draw ng San-15).

Beddi ng and Layi ng Pipe. The subgrade of the
trench shall be excavated to a depth so as to
provi de space for at |least four (4) inches of
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beddi ng material between the subgrade and the
pipe if the subgrade material is earth, and six
(6) inches of bedding material between the
subgrade and the pipe if the subgrade nmaterial is
rock. Bedding material shall be placed in the
trench and carefully graded and conpacted to the
proper elevation so that the pipe, when placed,
shall conformto the specified |line and grade.

The Engi neer or Survey Crew w Il initially
provide the contractor with |ine and grade stakes
set on the natural ground surface. It shall be

the contractor’s responsibility to transfer the
line and grade to the bottom of the trench.

A | aser beam shall be used for this purpose or
some ot her method of checking the pipe grade and
line approved by the Engineer in witing. The
contractor nust verify the trench grade or the
grade of the top line and sewer pipe, and will be
hel d responsible for the correct flow of sewers.
Any apparent inaccuracy in the grade stakes shal
be called to the Engineer’s attention i medi ately
upon di scovery.

If, in the opinion of the Engineer, subgrade
conditions are such that the beddi ng descri bed
above will not adequately support the pipe, he
may order the contractor to install one of the
two types of concrete cradle shown on the
Standard Drawi ngs. Paynent for the concrete
cradle will be made in accordance with Section H
2 of General Conditions, Chapter II

At |ocations where it is necessary to construct
the sewer |ine across an existing water |ine and
there is less than an 18-inch vertical distance
between the top of the lower line and the bottom
of the upper line, the sewer line shall be
constructed of C ass 200 pressure water |ine pipe
and nmust be air tested at a pressure not |ess
than four (4) pounds per square inch for five (5)
m nutes to assure water tightness. A manhole or
approved adapter nust be |ocated at each end of
the pressure pipe; and, the near side of the
manhol es can be no closer than ten (10) feet from
the water main. \Wen the el evation of the sewer
cannot be verified to neet the above requirenent,
the water main or sewer shall be relocated to
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provide this separation. |If a water line is
parallel to the sewer Iine and |ocated within ten
(10) feet horizontally and ei ghteen (18) inches
vertically, the sewer line shall be constructed
as set out above for vertical separation.

Unl ess approved by the Director of Public Wrks,
sanitary sewers shall not be constructed with

| ess than four (4) feet of cover over the top of
the pipe. If less than four (4) feet of cover is
al l owed and the sewer is under the pavenent or

t he near side of the sewer trench is within two
(2) feet of the curb, then cast iron or ductile
iron pipe, as described above, will be required.
If no portion of the sewer trench is within two
(2) feet of the curb and less than four (4) feet
of cover is allowed, then C ass 200 pressure
water |ine pipe will be required.

If more than twelve (12) feet of cover to the top
of the sewer pipe is necessary for construction
of the sewer line, then Cass 200 pressure water
line pipe will be required.

Laser.

The contractor shall provide and maintain in good
wor ki ng order, on the site, at all tines, a | aser
beam Each length of pipe shall be laid on an
even, firmbed, so that no uneven strain wll
exi st to prevent the pipe frombearing on the
sockets. Bell holes for bell and spigot pipe
shall be dug at each joint as hereinbefore

speci fied. Each pipe shall be laid in conformty
with the line and grade stakes given by the

Engi neer. Pipe laying shall comence at the
manhol e connection at the | ow point of the

proj ect and progress up grade, unless otherw se
expressly permtted by the Engineer. The bell-
end of the pipe shall be laid up grade. The
alignment of all pipelines between adjacent
manhol es shall be true to Iine and grade. The

pi peline from manhol e to manhol e shall reflect
the full bore of the pipe. The end of each joint
pi pe shall be truly centered and fully positioned
into the abutting pipe. Pipe laid in the trench
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shall not be covered until approved by the
Engi neer or Inspector.

The | aser beamused to control line and grade for
t he pi pe-laying operation nust be verified at the
begi nni ng of each day, at |east once between
manhol es, and at any other tinme the Engi neer or

| nspect or deens necessary to ensure the proper
Iine and grade of the pipe.

Tees.

On all sewers serving individual lots, one (1)
nol ded tee for lateral sewer or house connection
shal | be furnished and should be laid to center
of every |l ot where possible, extending 5 onto
property. Additional tees nmay be required for
unpl atted areas and | arge lots, as the Engi neer
directs. They shall be four (4) inches in

di anet er unl ess ot herwi se shown on the plans or
speci fied by the Engi neer and shall be capped or
pl ugged i n accordance with manufacturer’s
recommendations. No saddle tees will be accepted
on new sewers. A general purpose, flexible

mar ker shall be placed at the end of each tee

| ocati on.

The exact |ocation of all tees shall be carefully
ascertai ned by the Engi neer or Inspector before
conceal nent by backfilling, by accurate
nmeasurenent fromthe center of the nanhol e
downstreamin the same |ine of pipe so that a
true and exact record nmay be preserved for future
use. No tees will be permtted to connect to the
mai n opposite each other. The m ni num di stance
permtted between tees shall be two (2) feet.

Lat er al s.

Al'l laterals shall have a m ninum of %:inch per
foot slope, unless otherw se approved. On PVC

tees and lateral lines, all joints nust be gl ued
wi th an approved adhesive. The plans shall show
the stationing of all in-line tees and shall be

pl aced as near as possible to the center of the
lot, so as to provide maxi nrum cl earance for
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driveways and utility lines. Al PVC laterals
shal | be Schedul e 40 pi pe.

No nore than 700 feet of sewer |ine shall be
constructed prior to conmencing construction of
|aterals. At the option of the contractor,
construction of the sewer lines and |aterals nay
be perfornmed concurrently. If, in the opinion of
the Engi neer, the lateral construction is not
proceeding in a tinely manner, the Engi neer may
order the contractor to cease work on the sewer
line construction until such tinme as |atera
construction has proceeded to a point
satisfactory to the Engi neer.

If the sewer is being constructed within the
street right-of-way, all laterals shall extend to
5 past the right-of-way line. Al laterals
within street right-of-way shall be a m ni num of
four (4) feet deep at the right-of-way line. It
will be the responsibility of the contractor to

assure service to each property. If the main
sewer line is deep enough, then service shall be
provided to basenents. |If a tee is to be placed

but no lateral is required on a main sewer |ine
eight (8) feet or nore in depth, a four (4)-inch
riser shall be placed, bringing the connection to
a maxi mum depth of seven (7) feet bel ow finished
ground level. This riser will be neasured and
paid for as lateral |ine.

No |l ateral can be located within two (2) feet of a
manhol e or connected into a manhol e wi t hout
approval of the Engineer. |If lateral is to be
connected to an existing manhol e, the nanhole
shall be cored and fitted with an insert-a-I|ock

or approved equal .

Any |l ateral connected to a manhol e shall have an
approved channeling device. Refer to Standard
Drawi ng San-6 or Chapter |V, Construction Methods
(I'nverts).

A general purpose flexible marker shall be

required at the end of each lateral, extending 1
above finish grades.

I V-11



Bef ore backfilling, laterals shall be plugged or
capped in a manner acceptable to the inspector.

C eani ng.

The interior of the sewer line shall, as the work
progresses, be cleaned of all dirt and other
foreign material. On snmall pipe sewers where

cleaning after laying nmay be difficult, a swab or
drag shall be kept inside the pipeline and pulled
forward past each joint imediately after its
conpl eti on.

At the end of each workday, the end of the sewer
pi pe or manhol e shall be plugged or capped to
prevent the intrusion of water, dirt, gravel, and
all other foreign material. At the begi nning of
each wor kday, the trench shall be dewatered (by
punpi ng) before opening the end of the sewer

pi pe. The end of the pipe shall be cleared to
prevent the intrusion of foreign material.

Note: |If the Gty Forces are hired to clean and
flush lines, a mnimmof four (4) hours will be
charged to the contractor

Joints.

Joints for reinforced concrete pipe with flexible
rubber gaskets shall be nade in accordance with
manuf acturer’s recommendati on. Bell and spigot,
or tongue and groove ends of the pipe shall first
be w ped cl ean before actual jointing operations
are started.

| mredi ately prior to jointing, all surfaces of
the joint shall be thoroughly cleaned and

| ubricated with soapy water or in accordance with
manuf acturer's recommendati ons. The tongue end
shall be centered on grade into the groove end of
the | ast downstream | ength of pipe and shoved
conpl etely home and properly seated with the
application of steady pressure by a | ever, w nch,
or other suitable device. Care shall be used to
prevent displacenent of the gasket during

j oi nting.
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Mechani cal joints for cast iron pipe or D.I.P
shall be carefully assenbled to assure that the
two ends will be centrally located in the joint.
The surfaces comng in contact with the rubber
gasket shall be thoroughly cleaned with a wire
brush just prior to assenbly to renove all | oose
rust or foreign materials, and the gasket brought
toward the flange evenly by partially tightening
the bottomand top bolts, then the side bolts,
and last, the remaining bolts. The cycle should
be repeated until all bolts are properly
tightened. |If effective sealing is not attained,
the joint shall be disassenbl ed, thoroughly

cl eaned, and reassenbled. Overstressing on bolts
to conpensate for inproper installation will not
be permtted.

Backfilling.

The backfilling of the trench shall follow

cl osely behind the pipe-laying operation, but not
until inspected by the Engi neer or Inspector and
the |l ocation of all connections recorded. In al

cases, the pipe shall be backfilled the sane day
as | aying.

The backfill material around the sewer pipe and
|ateral, to a height of six (6) inches above the
top of the pipe, and fromtrench wall to trench
wal |, shall be aggregate bedding nmaterial, as
speci fi ed herei nbefore, carefully placed and
conpacted so as not to disturb the pipe |ocation.
In any trench where the flowine of the sewer is
nore than twelve (12) feet below finish grade,

t hen the backfill around the pipe and to a height
of twelve (12) inches above the top of the pipe,
shal | be aggregate bedding nmaterial.

The backfill material for sewers and |l aterals
constructed in open cuts crossing or parallel to
roadways, driveways, sidewal ks, other existing
pavenents, or having the near side of the trench
walls within two (2) feet of back/bottom of
street curb, and at other |ocations shown on the
pl ans or specified, all of the backfill shal
consi st of granular material neeting the

requi renents for bedding material, specified
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herei nbefore. This nmaterial shall be placed and
t hor oughl y conpact ed.

Except as specified above, the backfill materi al
may be suitable earth material fromthe
excavation. No frozen material shall be used in
the backfill. No rocks in the backfill materi al
shal | exceed 12" in diameter in any direction.
Care shall be taken to avoid injury to the pipe,
structure, or produci ng unequal pressures
thereon. Earth backfill shall be conpacted by

t horoughly jetting (or any other acceptable

nmet hod) the material. The top four (4) inches of
the backfill shall be nmade with topsoil and
graded as required under Chapter XIll of these
speci fications.

Note: Flowable fill mnust be approved by Cty
Engi neer .

Jetting. Earth backfill may be conpacted by
thoroughly jetting the material. The jetting
operation nust begin at the |lower end of the
sewer |ine and progress upgrade. The trench wll
be jetted at 25-foot intervals, and the trench

t horoughly fl ooded to assure proper conpaction.
Jetting shall be perforned with a steel or rigid
pl astic pipe nozzle having a m ninmum size of one
and one half (1 A-inch inside dianeter. The

m ni mum pressure at the nozzle shall be forty
(40) psi, and the contractor shall provide a
gauge to neasure the nozzle pressure. The nozzle
w Il be placed at a m ni num di stance of four (4)
feet below the finished ground surface of the
trench when performng the jetting operation.

Jetting will not be allowed when the ground
surface is frozen without prior approval of the
Engi neer. |If approved by the Engineer, the

trench shall be uncovered to a depth that the
ground is no |longer frozen. Excavation shal
proceed no faster than the jetting operation. At
any time the Engineer or Inspector may stop the
jetting operation if proper conpaction is not
bei ng achieved. On privately constructed sewers
| ocat ed outside the street right-of-way, jetting
requi renents may be waived, provided the property
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owner/ devel oper submits a witten request to the
Engi neer asking for and receiving such a waiver.

Mechani cal Conpaction. Any acceptabl e conpaction
met hod used to achi eve m ni nrum conpacti on

requi renents. At the discretion of the Engineer,
any project within the Gty of Springfield may
require testing by an i ndependent testing

| aboratory at the expense of the contractor.

M ni mum conpacti on shall be 95% standard proctor
in accordance wi th ASTM D698.

Al'l surplus excavation material not used in the
backfill shall be disposed of by the contractor
at his expense. Upon receipt of witten notice
fromthe Engi neer, any settlenent of the backfil
bel ow the original ground surface shall be
remedi ed by the contractor for a period of one
(1) year after final conpletion and acceptance.

Tunnels. The backfill material for all sewers
laid in tunnels shall be sand or finely crushed
I i mestone of which one hundred (100) percent
shall pass a 3/16-inch sieve. The backfill shal
be thoroughly conpacted or bl own in.

Pavenent Repl acenent.

Tenporary Replacenent. |f for any reason a
roadway nust be opened for traffic, after the
sewer is in place but before the pavenent is
repl aced, then the contractor nust provide a one
(1)-inch asphalt cap on the trench backfil
within 24 hours. This asphalt cap shall be the
contractor’s responsibility and no additiona
conpensation wll be allowed. Backfill and/or
asphalt shall be renpved as necessary prior to
pl acenent of the pernmanent pavenent.

Per manent Repl acenent. All pavenent and curbs
damaged during construction, in the opinion of
t he Engi neer or Inspector, shall be renoved and
replaced. In order to determ ne the anmount of
damage to the pavenent and curbs during
construction, all existing cracks in the street
or curb should be marked/ painted i n advance of
construction. Permanent pavenent replacenent
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shall not occur any later than thirty (30)
cal endar days after backfilling, unless otherw se
approved by the Engi neer.

The existing pavenent necessary to be renoved for
construction shall be sawed in a neat |ine and
renmoved prior to excavation. The width of this
renoval wll be specified in the special

provi sions and paynent for pavenent repair shal
not exceed the w dth specified.

The paving shall be sawed prior to replacenent as
to ensure a straight edge and a uniform patch.
The subgrade for the new paving shall be further
conpacted by rolling or tanping. The pavenent
shall then be relaid carefully in accordance with
the requirenents of the section of the materials
speci fied. The mninmumrequired thickness of
pavenent replacenent shall be either six (6)

i nches of concrete for concrete surfaces or six
(6) inches of concrete and two (2) inches of
asphalt surface course for bitum nous surfaces.

Met hod of Measurenent.

a.

Pi pe. Final neasurenent of all pipe will be to
t he nearest foot.

Encasenent. Fi nal measurenent of all encasenents
will be to the nearest foot.

Rock Excavation. Final neasurenent of rock
excavation, if specified, will be to the nearest
cubi c yard.

Pavenment Repl acenent. Final neasurenent of al
pavenent will be to the nearest square yard
within a maximumtrench width of six (6) feet
unl ess ot herw se specified or approved by the
Engi neer.

Basi s of Paynent.

Contractor will be paid for quantities actually
constructed or perforned as determ ned by field
nmeasurenent at the unit price bid for the itens |isted
in the schedul e of the proposal or for such extra work
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as may be authorized and approved by the Engi neer.

The cost of incidental work not listed in the schedul e
of the proposal but necessary for the conpletion of
the project shall be considered as conpletely covered
by bid prices for other itens in the contract.

Quantities of work acceptably conpl eted under the
terns of the contract shall be determ ned by the
Engi neer based on his actual neasurenents.

a. Sewer Pipe in place will be paid for on
hori zontal |ength of sewer laid frominside edge
of manhol e or structure to inside edge of manhol e
or structure and shall include the cost of al
| abor, materials, including joints, tee branches,
and ot her necessary fittings, excavation,

backfill, rough grading, testing, and equi pnent.
b. Lateral Pipe in place will be paid for on |l ength
of lateral laid fromtee or we to end of
lateral. Unit price for laterals shall include
the costs of all |abor, materials, joints, and
necessary fittings, excavation, backfill, rough

gradi ng, testing, and equi pnent.

C. Concrete Encasenent will be paid for at the bid
price per lineal foot, or as extra work if not
listed in the schedul e of the proposal.

d. Rock Excavation. Rock excavation, if specified,
will be calculated at a width of three (3) feet
for pipe up to and including twenty-four (24)
inches in dianeter. For pipe having a dianeter
greater than twenty-four (24) inches, the trench
width to be paid for will be calculated as the
pi pe width plus six (6) inches on each side of
pi pe. Unless specified, no paynent for rock
excavation wi |l be made.

MANHCLES

1

Scope of Work. The work shall consist of furnishing
all materials, equipnent, and | abor necessary for the
construction of manhol es and accessories at the

| ocation and in accordance with the details of the

pl ans and as specified herein. Mnholes shall be of

t he precast-concrete or poured-in-place concrete type.
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Items not specifically nmentioned, but necessary for
conpl etion of the work shall be considered as
incidental to other itenms in the contract.

Mat eri al s.

a. Concrete for manhol e bases, pipe encasenent, or
cradle shall conformto the requirenents of
Chapter VI of these specifications except that
the slunmp shall be four (4) inches plus or mnus
one (1) inch.

b. Cast iron fittings and piping with nmechanica
joints shall be in accordance with USAS
Specification A21, Cass 50 and the plan details.

C. Cast iron frames and covers shall conformto the

requi renents of the Standard Draw ng San-1.

d. Precast concrete manhol es shall receive an
application of asphaltic waterproofing paint on
the exterior at the plant site.

Constructi on Met hods.

a. I f manhol es are constructed of precast sections,
each precast section shall be set in a preforned,
bitumasti c gasket material. A mninmmof 6"
beddi ng materi al shall be used under manhol e
base.

b. Inverts shall be precast or constructed with
cement nortar after all precast sections are in
place. Inverts shall be snmoothly finished to
assure snooth flow through the nmanhole with a
m ni mum of two-tenths fall across the manhol e and
in accordance with the plans.

C. The el evati on of manhol e cover shall be adjusted
to the required grade by shimmng with concrete
ring laid in a bitumastic nmaterial. Type “A’

frame and covers shall be used in all areas.
d. Manhol es shall be waterproofed on the exterior.

Inlet and outl et pipes shall be joined to the
manhol e with a gasketed, flexible, watertight
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connection or any watertight connection
arrangement that allows differential settlenent
of the pipe and nmanhole wall to take place.

Col d Weat her Requirenments. \Wenever the
tenperature of the surrounding air is bel ow 40
degrees F, or when the possibility exists that
the tenperature will fall below 40 degrees F
within the 24-hour period after concrete
operations, concrete placed in the forns shal
have a tenperature between 80 degrees F and 100
degrees F. Al concrete shall be maintained at a
tenperature of not |ess than 50 degrees F for at
| east 72 hours, and shall be protected from
freezing for at |l east an additional 72 hours or
for as much time as i s necessary to ensure proper
curing of the concrete. The housing, covering,
or other protection used in connection with
curing shall remain in place and intact for at

| east 24 hours after the artificial heating is
di scounted. No dependence shall be placed on
salt or other chemcals for the prevention of
freezing. Contractor will be held responsible
for any damage to concrete as a result of cold
weat her operati ons.

Fi ni shing. The top surfaces of structures shal
be struck off with a straight edge and fini shed
with a wood float. Fornms will be renoved between
12 and 24 hours, and all exterior formties shal
be renoved to a depth of one (1) inch below the
surface. Al fins caused by fornms, joints, and
ot her projections shall be renoved, and al
pockets cleaned and filled with nortar. All
exposed surfaces shall then be wetted and hand
rubbed with a rubber float using a sand and
cenent mxture to obtain a snmooth and uni form
texture as directed by the Engineer.

Curing. As soon after the conpletion of the
specified finishing operations as the condition
of the concrete will permt wthout danger of
consequent damage thereto, all exposed surfaces
shall either be covered with plastic sheet, or
covered with earth and/or burlap, or when not
required to be painted, sprayed with liquid
conform ng with ASTM desi gnati on C309.
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h. Backfilling. Manholes, which |ie within an area
to be paved, shall be backfilled w th granul ar
mat eri al neeting the requirenents for bedding
materials specified hereinbefore. This materi al
shall be placed and thoroughly conpacted. Al
ot her manhol es shall be backfilled wth earth
materials and shall be placed and jetted in the
same manner as for sewer lines, specified
her ei nbef ore.

i Renoval of Forms. Forns shall remain in place
until, in the opinion of the Engineer, it is safe
to remove them In determning the tinme for
removal of forns, consideration shall be given to
the |l ocation and character of the structure, the
weat her, and other conditions influencing the
setting of the concrete, and the requirenments for
curing and finishing.

4. Met hod of Measurenent. Manhol es exceedi ng ei ght (8)

feet in depth will be neasured to the nearest 1/10
f oot .

5. Basis of Paynment. Manholes up to six (6) feet in
depth include all |abor, equipnent, materials,
backfill, excavation, concrete base, cone, ring, and

cover, and all fittings and appurtenances for sealing
t he manhol e or construction drops associated with the
manhol e and acceptance testing, as well as the
sidewalls, and will be paid for at the base price of
each manhol e conplete in place. Additional paynent
will be nade for any depth over six (6) feet at the
unit bid price per vertical lineal foot. Al
excavation for manhol es shall be included in the unit
price per manhole. No direct paynment will be nmade for
furni shing and pl aci ng asphaltic paint, prenolded,
asphaltic filler, or other types of joint separators.
The cost therefor shall be included in the price bid
for the itemof work of which they are a part.

C. SEWAGE PUMPI NG STATI ONS
1. Scope of Work. The work shall consist of the

furnishings of all |abor, equipnent, tools, and
materials to install sewage punping stations as
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required by the Plans, Special Provisions, and these
Speci fications.

Punps. Punps nust be designed so that it is not
necessary to di sconnect piping, valves, electrica
circuits, and other appurtenances in the wet well when
t he punps are repl aced.

Wet and Dry Well Access. Suitable and safe neans of
access shall be provided to dry wells and wet wells of
punp stations. Stairways should be installed in dry
wells with rest |andings not to exceed ten (10)-foot
vertical intervals. Al wet wells shall be given an
application of asphaltic waterproofing paint.

El ectrical Equipnent. Electrical equipnent in

encl osed pl aces where gas may accunul ate shall conply
with the National Board of Fire Underwiters

speci fications for hazardous conditions (NEVA Type 7).

Al arm Systens. Al arm systens shall be provided for

all punping stations. The alarmshall be activated in
cases of power failure, punp failure, or any cause of
punp station mal function. The alarm system shall be
capable of transmtting over phone |lines an audi o-

vi sual signal to the Sout hwest Wastewater Treatnent
Plant. The systemshall also have a renote station at
the punp station, which will give the sanme audi o-
visual signal as at the Treatnent Pl ant.

Emer gency Power Supply. Provision of an energency
power supply for punping stations shall be nmade, and
may be acconplished by connection of the station to at
| east two (2) independent public utility sources, or
by provision of in-place internal conbustion engine
equi pnent which will generate electrical or nechanica
ener gy.

Instructions and Equi pnent. A conpl ete set of
operational instructions for punp station and

enmer gency power generation equi pnent, including
ener gency procedures, mai ntenance schedul es, tools,
and such spare parts as may be necessary, nust be
provi ded.

Fencing. A fence surrounding the station site shal
be provided. The fence shall be eight (8) feet high
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10.

11.

12.

13.

(Mnimunm) with a twelve (12)-foot w de, doubl e-Ieaf
gate. The fence may be either gal vani zed chain link
or wooden privacy type. Supporting posts for al

types of fences shall not be nore than eight (8) feet
apart and be concrete encased bel ow grade. M ni num
bury depth to be two and one-half (2 3 feet. Woden
fences shall be constructed of pressure treated or

ot her approved weat her resistant wood. Woden support
posts shall be 47 x 4 mnimum The gate is to be

| ocated so that entranceway does not go over manhol es.
Punp station and generator unit to be easily

accessi ble for maintenance fromentranceway. Gate to
be set back twenty-five (25) feet from edge of road.

Qutside Lighting. An outside weatherproof pole-
mounted light, with enough illum nating power to
adequately light the punp station site at night, shal
be provided. The light is to be of the high-pressure,
sodiumtype with electric eye for dusk-to-dawn

oper ati on.

Encl osure. Enclosure shall be of sufficient area to
provide a twenty (20) by twelve (12)-foot parking area
and encl ose all punp station buil dings and equi pnent.
Atwo (2) by four (4)-inch wooden header will be

pl aced around the enclosure, inside the fence, and a
four (4)-ml polyethylene sheeting shall be placed on
the entire enclosed area and covered with at | east
four (4) inches crushed rock or gravel.

Accessibility to Site. The punp station site nust be
accessi ble by an acceptable all-weather, hard surface
road. Junction of punp station road and public street
shal | have a sixteen (16)-foot |ong cul vert of
acceptable diameter in ditch if necessary.

Locks. Locks shall be provided on all wet wells, dry
wells, and gates. Two keys for each |ock shall be
furnished to the Engineer at the tine of fina

i nspecti on.

Painting. Al netal, except gal vani zed and stainless
steel itens which are not painted at the factory,

shall receive a prinme and finish coat of paint that is
recomrended for use in the environment in which the
itemis installed. Color to be determ ned by the

Engi neer.
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14.

Surfacing of Lift Station Area. The area inside the
fence nust be constructed of four (4) inches of Type I
aggregate on a four (4) m |l polyethyl ene sheeting

pl aced over the entire enclosed area with three (3)
one (1)-inch holes per square yard. Prior to placing
t he sheeting, the soil to be covered is to be treated
with a soil sterilant Diuron (Karnmer by DuPont), or
equal , and applied as directed by the manufacturer.

FORCE MAI NS

1

Scope of Wrk. The work shall consist of the
furnishing of all |abor, equipnent, tools, and
materials to install force mains as required by the
Pl ans, Special Provisions, and these Specifications.

Materials. Materials for pressure sewage force nains
shall conformto the follow ng standards:

a. Pol yvi nyl Chloride (PVC) pressure pipe shall neet
t he requirenments of AWM C 900.

b. Ductile iron pipe shall neet the requirenents of
American National Standard Institute
Specification A-21 .51 with push-on joints.

Air Rel ease Valve. An APCO Sewage Air Rel ease Val ve
Model 401, or approved equal, shall be placed at high
points in the force main to prevent air |locking. A
standard four (4)-foot diameter manhole with standard
frame and cover to be installed around force main and
relief valve for maintenance access to val ve.

Term nation. Force nmains should enter the gravity
sewer systemat a point not nore than two feet above
the flow line of the receiving manhol e.

Beddi ng. Bedding shall be in accordance with required
beddi ng specified for sewer pipe, hereinbefore.

ACCEPTANCE TESTS FOR SEVERS

1

Scope of Work. The work shall consist of the
furnishing of all I|abor, equipnent, tools, and
materi als, and the performance of any or al
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acceptance tests as required by the Plans, Speci al
Provi sions, and these Specifications.

2. CGeneral Requirenents.

a.

The contractor shall furnish the Engi neer or
Inspector with every reasonable facility for
ascertai ni ng whether or not the work perforned
was i n accordance with the requirenents and
intent of the plans and specifications. Any work
done (except excavation) or material used w thout
sui tabl e supervision or inspection by the

Engi neer or Inspector may be ordered renoved and
replaced at the contractor’s expense.

b. After substantial conpletion of the work, which
i ncludes jetting, backfilling, and rough cl eanup,
or fromtine to tine as the work progresses, the
contractor shall, under the direction of the
Engi neer, make such tests of the entire work or
any part thereof as may be required to
denonstrate the efficiency of the sewer and
accessories. |If required, the contractor shal
make such openings as the Engi neer may direct and
shall restore the part of the work so disturbed
to the satisfaction of the Engineer. Should any
part of the work be found faulty in any respect,
the contractor shall repair such defects or
replace themw th new work as may be directed by
t he Engi neer.

C. The contractor shall provide facilities to the
Engi neer to nake a visual observation test of the
proper alignnment of each section of sewer between
two adj acent manhol es.

3. Acceptance Tests for Gravity Sewers.

a. Vi sual | nspection.

(1) Contractor shall clean pipe of excess
nortar, joint sealant, and other dirt and
debris prior to acceptance.

(2) The contractor will be required during

construction to install a line throughout
the entire length of the sewer district.
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(3)

(4)

Alr

This Iine will be used for running a mandre
t hrough the sewer lines. The ends of the
line will be secured in a manner
satisfactory to the Engi neer or Inspector to
ensure that the line will not be renoved
fromthe sewer before inspection. The line
to be installed shall be one-quarter (1/4)-
inch nylon or Pol ypropyl ene yellow or white
r ope.

A mandrel will be furnished by the Cty for
the contractor to use to mandrel all sewer
lines in checking for the presence of any

m sal i gned, displaced, or broken pipe, and
the presence of visible infiltration,
debris, or other defects. Al mandrelling
must be done in the presence of the Engi neer
or | nspector.

The contractor shall correct all defects
found during mandrel ling operations prior to
conducti ng | eakage tests.

Leakage Testing. An air |eakage test shal

be perforned on the full length of all sewer
lines and lateral |ines prior to acceptance.

(1)

(2)

(3)

Contractor must performair tests on al

pi pe | ess than eighteen (18)-inch dianeter
and may be required to performair tests for
all pipe sizes.

The contractor nust furnish all facilities
requi red, including necessary piping
connections, test punping equipnents,
pressure gauges, bul kheads, regulator to
avoi d over-pressurization, and al

m scel | aneous itens required.

The pipe plug for introducing air to the
sewer |ine shall be equipped with two taps.
One tap will be used to introduce air into
the line being tested, through suitable

val ves and fittings, so that the input air
may be regulated. The second tap will be
fitted with valves and fittings to accept a
pressure test gauge readable from ground
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(4)

(5)

(6)

| evel indicating internal pressure in the
sewer pipe. An additional valve and fitting
Wi Il be incorporated on the tap used to
check internal pressure so that a second
test gauge may be attached to the interna
pressure tap. The pressure test gauge w ||
al so be used to indicate loss of air
pressure due to | eaks in the sewer I|ine.

The pressure test gauge shall neet the
foll owi ng m ni mum specifications:

Size (dianeter) ({4 to 4 Y2inches
Pressure Range 0 -30 P.S. 1.

Fi gure .5 P.S. 1. Increnents
Interval s
Pressure Tube Bour don Tube or
di aphragm
Accur acy +/- 0. 25% of maxi num
scal e readi ng
D al White coated al um num

with black lettering,
270 degree arc
Pi pe Connection |Low male ¥ N.P.T.

Calibration data wll be supplied with al
pressure test gauges. Certification of

pressure test gauge will be required from
t he gauge manufacturer. This certification
and calibration data will be available to

t he Engi neer whenever air tests are
perfornmed. The test gauges shall be
calibrated at | east every six nonths.

The contractor shall test each reach of
sewer pipe between manhol es after conpletion
of installation of all utilities.

The contractor shall plug ends of |ine and
cap or plug all connections to wthstand
internal pressure. One of the plugs

provi ded nust have two taps for connecting
equi pnent. After connecting air contro
equi pnrent to the air hose, nonitor air
pressure so that internal pressure does not
exceed 5.0 psig. After reaching 4.0 psig,
throttle the air supply to maintain between
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(7)

4.0 and 3.5 psig for at least two (2)
mnutes in order to allow equilibrium
between air tenperature and pipe walls.
During this time, check all plugs to detect
any | eakage. If plugs are found to |eak,

bl eed of f air, tighten plugs, and again
begin supplying air. After tenperature has
stabilized, the pressure is allowed to
decrease to 3.5 psig. At 3.5 psig, begin
timng to determne the tine required for
pressure to drop to 2.5 psig. |If the tine,
in seconds, for the air pressure to decrease
from3.5 psig to 2.5 psig is greater than
that shown in the table bel ow, the pipe
shall be presuned free of defects.

Pi pe | Required Tine M ni mum Requi red

Size |Per 100 LF Ti me
8” 1 mn. 10 sec. 3 mn. 47 sec.
10” 1 mn. 50 sec. 4 mn. 43 sec.
12” 2 mn. 38 sec. 5 mn. 40 sec.
15” 4 mn. 08 sec. 7 mn. 05 sec.
18” 5 mn. 56 sec. 8 mn. 30 sec.
21 8 mn. 05 sec. 9 mn. 55 sec.
24" | 10 m n. 34 sec. 11 mn. 20 sec.
27" | 12 m n. 45 sec. 12 mn. 45 sec.
30" | 14 mn. 11 sec. 14 mn. 11 sec.
33" | 16 m n. 35 sec. 16 mn. 35 sec.

If the air test fails to neet the above
requi renents, repeat test as necessary after
all | eaks and defects have been repaired.
Prior to acceptance all constructed sewer
lines shall satisfactorily pass the | ow
pressure air test.

In areas where groundwater is known to

exi st, the contractor shall install a one-
hal f-inch dianmeter capped pi pe nipple,
approximately ten (10) inches |ong, through
manhol e wall on top of one of the sewer
lines entering the manhole. This shall be
done at the tine the sewer line is

i nstall ed.

| mredi ately prior to the performance of the
acceptance test, groundwater |evel shall be
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deternmi ned by renoving pi pe cap, blowing air
t hrough the pipe nipple into the ground so
as to clear it, and then connecting a clear
plastic tube to the pipe nipple. The hose
shall be held vertically and a nmeasurenent
of height in feet of water shall be taken
after the water stops rising in this plastic
tube. The height in feet shall be divided
by 2.3 to establish the pounds of pressure
that will be added to all readings.

Acceptance Tests for Force Mains. Al force nain
pi pi ng shall be subject to a hydrostatic and | eakage
test.

a. Hydrostatic Tests. The hydrostatic test shall be
conducted in accordance wth Section 4 of AWM C
600, at a test pressure determ ned by the
followng fornmula (if no head pressure is
speci fied on the plans, then use pipe pressure
rating in psi):

Test Pressure = Total design head pressure X
0.433 X 1.5. The test pressure nust be
mai ntai ned for at |east two hours duration.

b. Leakage Test. The |eakage test shall be
conducted concurrently with the hydrostatic test.
Leakage shall be considered as the vol une of
wat er added to maintain the test pressure
deternmined by the fornula above. The | eakage
test shall be conducted in accordance with
Section 4 of the AWM specifications. Allowable
| eakage nmust not exceed the vol unmes specified
bel ow for each 1,000 feet of the particul ar
di aneter of pipe being tested:

Pi pe Di aneter Al | owabl e Leakage/ 1000 L. F
27 0.19 gal |l ons/ hr.
47 0. 37 gal l ons/ hr.
6" 0. 55 gal l ons/ hr.
8” 0.74 gal |l ons/ hr.
127 0.92 gal l ons/ hr.

If testing results in | eakage greater than the
al | oned maxi num the defective pipe and
joint/joints shall be |located and repaired. Wen
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repair work is conplete, tests shall be perforned
again to determne that | eakage is within the
allowable limt.

F. ACCEPTANCE TESTS FOR MANHOLES

1

Scope of Wrk. The work shall consist of the
furnishing of all |abor, equipnent, tools, and
materials, in the performance of any acceptance test.

a. Al'l manhol es nust be tested to assure water
ti ght ness.
b. After the manhole is in place and backfilled to

finish grade, then the contractor shall plug the
inlet and outlet sewer feeds in a waterti ght
manner. The manhol e nmay then be tested using
either a water test or a vacuumtest.

Wat er Testing Manholes. The manhole will then be
filled with water to the top of the franme (including
all adjustnment rings). After 24 hours, the water |oss
wi Il then be neasured.

a. The maxi nrum water |oss for any sewer is .455 gpd
per foot dianmeter of manhol e per foothei ght of
manhol e. This value is to be conputed for each
i ndi vi dual manhol e.

b. Any manhol e that does not neet this acceptance
test requirenent will be replaced or
reconstructed at the contractor’s expense.
Gouting of interior leaks will not be an

accept abl e nmethod of reconstruction. The
reconstructed manhole will then be tested for
accept ance.

Vacuum Testing Manhol es. The contractor will furnish
all facilities required, including necessary piping
connections, test punping equi pnment, pressure gauges,
bul kheads, regulator, avoid over pressurization, and
all mscellaneous itens required. Calibration data
will be supplied with all pressure test gauges.
Certification of vacuumtest gauge will be required
fromthe gauge manufacturer. This certification and
calibration data will be available to the Engi neer
whenever air tests are performed. Test each manhol e
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and accessories after the conplete installation.
Stabilize the vacuumat 10" Hg (nercury). After
tenperature has stabilized, the gauge is allowed a
maxi mum of 1" Hg drop during the test period. The
required test period is one mnute (mninmun) for al

si zes and manhol es depths. If the vacuumtest fails
to nmeet the above requirenment, repeat test as
necessary after all |eaks and defects have been
repaired.

No additional paynment will be nmade for acceptance
testing.
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MANHOLE TESTI NG TABLES
ALLOMBLE WATER LGOSS

4’ 0” DI AMETER
ggg[‘ﬁl ((el n | All owabl e 24" Cone 30" Cone 34" Cone 36" Cone 38" Cone
feet) Vat er Allowable | Allowable | Allowable | Allowable | All owabl e
gt tLEZ: Loss (In \lf\at er Wat er Wt er Wt er Wt er
v gal .) _oss(ln !_oss(ln _Loss(ln !_oss(ln !_oss(ln
equal i nches) i nches) i nches) i nches) i nches)
0 tZ.O 7.3 3.0 3.5 3.0 3.5 3.5
4.0 4.5 8.2 3.5 4.0 3.5 4.0 4.0
4.5 5.0 9.1 3.5 4.5 4.0 4.5 4.5
5.0 5.5 10.0 4.0 5.0 4.5 5.0 5.0
5.5 6.0 10.9 4.5 5.5 4.5 5.5 5.5
6.0 6.5 11.8 4.5 6.0 5.0 5.5 5.5
6.5 7.0 12.7 5.0 6.5 5.5 6.0 6.0
7.0 7.5 13.6 5.0 7.0 5.5 6.5 6.5
7.5 8.0 14.5 5.5 7.0 6.0 7.0 7.0
8.0 8.5 15. 4 6.0 7.5 6.5 7.5 7.5
8.5 9.0 16. 4 6.0 8.0 6.5 7.5 7.5
9.0 10.0 18.2 6.5 9.0 7.5 8.5 8.5
10.0 | 11.0 20.0 7.0 10.0 8.0 9.0 9.0
11.0 | 12.0 21.8 7.5 11.0 8.5 10.0 10.0
12.0 | 13.0 23.6 8.0 11.5 9.0 10.5 10.5
13.0 | 14.0 25.4 8.5 12.0 9.5 11.0 11.0
14.0 | 15.0 27.3 9.0 12.5 10.0 11.5 11.5
15.0 | 16.0 29.0 9.5 13.5 10.5 12.0 12.5
16.0 | 17.0 30.9 10.0 14.0 11.0 12.5 13.0
17.0 | 18.0 32.7 10.5 14.5 11.5 13.0 13.5
18.0 | 19.0 34.5 10.5 15.0 12. 0 13.5 14.5
19.0 | 20.0 36.4 11.0 15.5 12.5 14.5 14.5
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A

Pl PE

CHAPTER V. STORM SEVEERS

Scope of Work. The work shall consist of furnishing
all | abor, materials, and equi pnent for the conplete
installation of storm sewer pipe, and appurtenances,
in conformance with the Iines and grades shown on the
pl ans or as established by the Engi neer and as
specified herein. Itemof work or materials not
specifically nentioned, but necessary for the

conpl etion of stormsewer |ine construction shall be
considered as incidental to other itens in the
contract.

Materi al s.

a. Pi pe. Pipe shall be of the type, size, and cl ass
shown on the pl ans.

(1) Unreinforced Concrete Sewer Pipe.
Unrei nforced concrete sewer pipe shal
conformto the Specifications for Concrete
Sewer Pipe, A.S. T.M Designation Cl4, the
pi pe furnished to be of the class designated
as Non- Rei nforced Concrete Sewer Pipe, dass
[, I'l, or 11l (depending on D-load strength
required.

(2) Reinforced Concrete Cul vert Pipe.
Rei nf orced concrete pipe shall conformto
the requirenents of the Specifications for
Rei nforced Concrete Culvert Pipe, AS T.M
Desi gnation C76. Unl ess otherw se shown on
the plans or stated in the Speci al
Provisions, installations shall be nade with
circular pipe conformng to the requirenents
for Aass Ill, vll B of this AS. T.M
speci fication. Wen reinforced concrete
elliptical pipe is to be used, installation
shall be nmade with pipe conformng to the
requi renents of A . S.T.M Designation C507,
G ass HE-111.

(3) Corrugated Steel, Zinc-Coated Pipe.
Corrugat ed steel zinc-coated pipe shal
conformto the requirenments of the




speci fications for Corrugated Steel Zinc-
Coated Pipe, A S.T.M Designation A760. The
type of pipe required shall be either
circular or other configuration as indicated
on the plans or specifications. |f pipe
with helical corrugations is used, the ends
shall be rerolled to formcircunferentia
corrugations extending at |east two
corrugations fromthe pipe ends. Bands with
projections (dinples) wll not be accepted.

Pi pe dianmeters from 12" through 24” shall be
16 gauge, dianeters over 24" through 36"
shall be 14 gauge, and di aneters over 367

t hrough 54” shall be 12 gauge.

Concrete Pipe Joints. Joints for concrete pipe
shall be any of the follow ng:

(1) Flexible Neoprene Gaskets of the proper size
conformng to the requirenents of AS. T.M
Desi gnati on C443.

(2) Bitum nous Mastic Joint Conpound. This
conmpound shall be a honogeneous bl end of
bi tum nous material, inert filler, and
suitabl e solvents or plasticizing conpounds
thoroughly m xed at the factory to a uniform
consi st ency.

Beddi ng Material. Material for bedding shall be
crushed stone or crushed gravel conformng to the
requi renents of A S.T.M Standard C33, and having
a gradation as foll ows:

Si eve Size % Passi ng
Passi ng 1/ 2” 100
Passi ng 3/ 8” 0- 30
Passi ng No. 4 0-5

M scel | aneous Materials. Any materials requested
for use by the contractor during construction but
not described in this specification will be
subject to the approval or rejection of the

Engi neer.



Constructi on Met hods.

a.

Classification of Excavated Materi al s.
Classification of excavated materials will be
made as fol | ows:

(1) Rock. Rock is defined as being sandstone,
i mestone, chert, granite, siltstone
guartzite, slate, shale occurring inits
natural undi sturbed state, hard and
unweat hered, in | edges six (6) inches or
nore in thickness or simlar material in
masses or boul ders, each being nore than 1 %
cubi ¢ yards in vol une.

Shoul d rock be encountered in two (2) or
nore | edges, each | edge being nore than six
(6) inches thick and with interlying strata
of earth, clay, shale, or gravel not nore
than twelve (12) inches thick in each
stratum the entire volunme between the top
of the upper | edge and bottom of the | ower

| edge will be classified as rock.

(2) Earth. Al materials not classified as rock
shall be classified as earth. Chert (joint
flint rock) broken by intermttent clay
partings or clay seans or stratified chert
cenented with clay seans (hardpans) shall be
classified as earth.

(3) Unclassified. Unclassified excavation wll
consi st of the excavation of all nmaterials
of what ever character encountered in the
work. Al material required to be excavated
w |l be considered as “Uncl assified
Excavati on” unless the contract specifically
st at es ot herw se.

Excavati on. Excavation shall consist of the
renmoval of any and all material bel ow ground

| evel necessary in order to carry out the
installation and construction required by the

pl ans and specifications and shall include: (1)
Addi ti onal excavation required for bedding; (2)
Al'l sheeting, shoring, bracing, protection of
adj acent property, and underground conduits, or



structures, and preparation of the subgrade; (3)
The cost of diversion of surface water, punping,
drai ning, or otherw se dewatering of excavation;
and (4) The subsequent handling and di sposal of
such material not used in the backfill.

Trench excavation shall not be perforned any
farther ahead of the beddi ng and pipe |aying
operations than is necessary to permt a

conti nuous operation. The elevation of the
bottom of the trench shall be continually checked
for conformance to the lines and grades shown on
the plans. Excavati on nade bel ow proper subgrade
el evation shall be backfilled wth beddi ng

mat eri al and thoroughly conpacted at the
contractor’s expense. Sheeting, tinbering, and
braci ng shall be placed by the contractor
whenever necessary for the safety of worknen or
the public, and for the preservation of any
excavati on, enbanknent, or structure. Wen the
excavation is of such an unstable character or

ot her conditions are such as to render it
necessary, the sheeting shall be closely driven
and to such depth bel ow the | owest point of the
final trench elevation as required for stability.
The contractor shall be held responsible for the
determ nation of the need for sheeting or other
types of protection and for the sufficiency of

all sheeting and bracing used and for all persons
injured or property danmaged as the result of

i mproper quality, strength, placing, naintaining,
or renoving the sane. No additional conpensation
wi Il be nmade for any sheeting, bracing, or other
protective neasures whether left in place or not.

The contractor shall at his own expense, shore
up, protect, and ensure from damage al
bui | di ngs, retaining walls, viaduct piers and
footings, stormsewers, sanitary sewers, gas
lines, water lines, fences, curbs, trees, or
ot her property liable to be injured during the
progress of the work, and he will be held
responsi bl e for all damage which may occur by
reason of prosecution of the work.

The contractor shall furnish and operate
sufficient punps and equi pnent and shall provide



all materials, labor, etc., required to prevent
interference with the work by water, ice, or
snow. Damage of any kind resulting from

i nsufficient punping facilities or simlar |ack
of protection of the work shall be repaired or
replaced by the contractor at his own expense.

No water shall be allowed to run into or over any
concrete work unless by special permssion in
writing by the Engineer.

Were | eaks or springs are encountered which, in
t he opi nion of the Engineer, affect the safety,
useful ness, or satisfactory operation of any of
t he permanent work, he may direct speci al
precautions to be taken and paynent herefor nade
in accordance with Section H 2 of Cenera
Condi ti ons, Chapter 1I1.

The width of the trench at the bottom of the pipe
shall provide at |east six (6) inches of clear
space on each side of the pipe to permt
conpaction of the bedding nmaterial.

The | ocation of storm sewers and structures as
shown on the plans have been selected to provide
the | east possible interference with or the
crossing of existing utilities and above-ground
obstructions. The City reserves the right to
make m nor variations in the location of the
sewers and structures during the construction to
adj ust for any changed conditions discovered, and
no additional paynment wll be allowed the
contractor for shifts in alignnent.

Arrangenents shall be nade by the contractor with
all persons, firns, corporations owning or using
any poles, pipes, tracks, or conduits, etc.,
affected by the construction on this project to
mai ntai n and protect such facilities during
construction with the cost of any such protection
paid by the contractor, and is considered as
incidental to other itens in the contract.

For requirenents relating to the use of
expl osives, refer to Chapter Il and Chapter 11
of the General Conditions.



Tunnel ing shall be done only where shown on the
plans or by witten direction or approval of the
Engi neer. Tunnels shall be of sufficient size,
hei ght, and width to permt proper installation
of the pipe, proper bracing of the tunne
section, and to permt anple roomfor the
prosecution of the work and safety of the

wor knen.

Beddi ng and Pi pe Laying. The subgrade of the
trench shall be excavated to a depth as to
provi de space for at |east four (4) inches of
beddi ng material between the subgrade and the
pipe if the subgrade nmaterial is earth and six
(6) inches of bedding naterial between the
subgrade and the pipe if the subgrade material is
rock. Bedding material shall be placed in the
trench and carefully graded and conpacted to the
proper elevation so that the pipe, when placed,
shall conformto the specified |line and grade.

The Engineer will initially provide the
contractor wwth |ine and grade stakes set on the
natural ground surface. It shall be the

contractor’s responsibility to transfer the line
and grade to the bottomof the trench. Three
batter boards, a top line, and grade pole or

| aser beam shall be used for this purpose or
some ot her method of checking the pipe grade and
i ne approved by the Engineer in witing. The
contractor nust verify the trench grade or the
grade of the top line and storm sewer pipe, and
will be held responsible for the correct flow of
storm sewers. Any apparent inaccuracy in the
grade stakes shall be called to the Engineer’s
attention i mredi ately upon di scovery.

If, in the opinion of the Engineer, subgrade
conditions are such that the beddi ng descri bed
above will not adequately support the pipe, he
may order the contractor to install one of the
two types of concrete cradle shown on the Draw ng
SAN-11. Paynent for the concrete cradle will be
made in accordance with section H2 of Genera
Condi tions, Chapter 11.

Batter Boards and Laser. The contractor shal
provi de and maintain in good working order, on



the site, at all tines, a |aser beam or a gauge
rod of sufficient length to reach fromthe invert
of the storm sewer pipe being laid to the top
line strung on the three batter boards. The
gauge rod shall be graduated and nunbered each
foot of its entire length. The gauge rod shal

be equi pped with either a plunb line or two
spirit levels, and the utnost care used to ensure
a truly vertical gauge rod at the tinme the
reading is taken and pipe is being set. Each

| ength of pipe shall be laid on an even, firm
bed, so that no uneven strain will exist to
prevent the pipe frombearing on the sockets.
Bell holes for bell and spigot pipe shall be dug
at each joint as hereinbefore specified. Each
pi pe shall be laid in conformty with the |ine
and grade stakes given by the Engi neer. Pipe

| ayi ng shall commence at the | ow point of the
proj ect and progress upgrade, unless otherw se
expressly permtted by the Engineer. The bell-
end of the pipe shall be |aid upgrade. The
alignnment of all pipelines shall be true to Iine
and grade. The end of each joint of pipe shal

be truly centered and fully positioned into the
abutting pipe. Pipe laid in the trench shall not
be covered until approved by the Engi neer.

In the event a | aser beamis used to control |ine
and grade for the pipe |aying operation, the

| aser nmust be checked at the begi nning of each
day and at any other tine the Engi neer deens
necessary to ensure the proper |ine and grade of
t he pi pe.

Cl eaning. The interior of the stormsewer |ine
shall, as the work progresses, be cleaned of al
dirt, excess jointing material, and superfl uous
materials of every description.

Joints. Joints for reinforced concrete pipe with
neoprene rubber gaskets shall be nade in
accordance wi th manufacturer’s recommendati ons.
Bel | and spigot, or tongue and groove ends of the
pi pe shall first be w ped clean before actua
jointing operations are started.



| medi ately prior to jointing, all surfaces of
the joint shall be thoroughly cleaned and

| ubricated with soapy water or in accordance with
manuf acturer’s recommendati ons. The tongue end
shal | be centered on grade into the groove and of
the | ast downstream | ength of pipe and shoved
conpl etely home and properly seated with the
application of steady pressure by a | ever, w nch,
or other suitable device. Care shall be used to
prevent displacenent of the gasket during

j oi nting.

In sealing concrete pipe with bitum nous nmastic

j oi nt conpound, trowel grade conpound shall be
applied to the mati ng surfaces of both the tongue
and groove, or to the entire interior surface o
the bell and the upper portion of the spigot.

Two (2) one (1)-inch pieces of rope or tape-type
pl asti c conmpound shall be applied in accordance
with the manufacturer’s recomendations. The
joints shall be forced together with excess
conpound extrudi ng both inside and outside the
joint. Excess conmpound shall be renpved fromthe
interior surface where accessible. The joint

bet ween the bell and spigot shall be uniformfor
the full circunference and care shall be taken to
prevent the bell from supporting the spigot.

Backfilling. The backfilling of the trench shal
follow cl osely behind the pipe-Ilaying operation,
but not until inspected by the Engineer. In al

cases the pipe shall be backfilled the sane day
as | aying.

The backfill material for all storm sewer pipe
laid in tunnels shall be sand or finely crushed
I i mestone of which one hundred (100% percent
shall pass a three-sixteenth (3/16)-inch sieve.
It shall be thoroughly conpacted.

Backfill Material Under Pavenents. This includes
all backfill material for storm sewers
constructed in open cuts crossing or parallel to
roadways, parking lots, driveways, sidewal ks, and
ot her existing pavenents, or having the trench
wall wthin tw (2) feet of the back of street
curb or edge of surface. Backfill shall consi st



of granular material neeting the requirenents for
beddi ng material, specified hereinbefore. 1In
addi tion, granular backfill material shall be

pl aced between pipes on all parallel storm sewer
pi pes | ocated closer than two (2) tines the

| argest pipe dianeter. This material shall be
pl aced and t horoughly conpacted. M ni mum depth
for stormsewers on inproved streets will be
twelve (12) inches plus the pipe depth, and the
m ni mum dept h under uni nproved streets will be
twenty-four (24)-inches plus the pipe depth.

Backfill material not placed under pavenments or
wthin two (2) feet of the back of street curb
shall be conpacted granular material placed half
up on all stormsewer pipe. Select materia

shall be placed fromthe md point of the pipe to
one (1) foot above the pipe. Conpaction of the
select material shall be perfornmed w th hand-held
tanpers to a mni num di stance of one (1) foot
above the pipe and one (1) foot beyond the sides

of the pipe. The backfill material shall be
placed in lifts not to exceed twelve (12) inches
in thickness. The backfill shall be placed and

conpacted on both sides of the pipe

si mul taneously. Heavi er conpaction equi pnent may
not be used until the backfill has been placed in
a mnimum of one (1) foot above the top of pipe,
or as directed by the Engineer.

No frozen material shall be used in the backfill.
Care shall be taken to avoid injury to the pipe
or structures or producing unequal pressures
thereon. Earth backfill shall be thoroughly
conpacted to a density of at |east ninety percent
(90% of the maxi mumdensity for the materi al
used as determ ned by ASTM desi gnati on D- 698.

The top four (4) inches of the backfill shall be
made with topsoil and graded as required under
Chapter Xl Il of these specifications. Al

surplus excavation material not used in
backfilling shall be disposed of by the
contractor. Upon receipt of witten notice from
t he Engi neer, any settlenment of the backfil
bel ow the original ground surface shall be
remedi ed by the contractor for a period of six
(6) nmonths after final conpletion and acceptance.



Pavenent Repl acenent.

Tenporary Replacenent. |f for any reason a
roadway nust be opened for traffic after the
sewer is in place but before the pavenent is
repl aced, then the contractor nust provide a one
(1)-inch asphalt cap on the trench backfill.
This asphalt cap shall be the contractor’s
responsibility, and no additional conpensation
will be allowed. Permanent pavenent repl acenent
shall not occur any later than thirty (30)

cal endar days after backfilling unless otherw se
approved by the Engineer. Backfill and/or
asphalt shall be renpved as necessary prior to
pl acenment of the permanent pavenent.

Per manent Repl acenent. All pavenent and curbs
damaged during construction, in the opinion of

t he Engi neer, shall be renoved and replaced. In
order to determ ne the anmount of damage to the
pavenment and curbs during construction, al

exi sting cracks in the street or curb should be
mar ked i n advance of construction. Pavenent

repl acenent (whether tenporary or permanent)
shall closely follow backfilling operation

The exi sting pavenent necessary to be renoved for
construction shall be sawed in a neat line and
renoved prior to excavation. The wdth of this
removal may be as specified in the special

provi sions and paynent for pavenent repair shal
not exceed the wi dth specified.

The paving shall be sawed prior to replacenent as
to ensure a straight edge and a uniform patch.
The subgrade for the new paving shall be further
conpacted by rolling or tanping. The pavenent
shall then be relaid carefully in accordance with
requi renents of the section of the materials
specified. The m ninmumrequired thickness of
pavenent replacenent shall be either six (6)
inches of concrete for concrete surfaces or six
(6) inches of concrete and two (2) inches of
asphalt surface course for bitum nous surfaces.
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Met hod of Measurenent.

a. Pi pe. Final neasurenent of all pipe will be to
t he nearest foot.

b. Encasenment. Fi nal measurenent of all encasenents
wll be to the nearest foot.

C. Rock Excavation. Final neasurenent of rock
excavation, if specified, wll be to the nearest
one-tenth (1/10) cubic yard.

Basi s of Paynent.

Contractor will be paid for quantities actually
constructed or perforned as determned by field
measurenents at the unit price bid for the itens
listed in the schedul e of the proposal or for such
extra work as may be authorized and approved by the
Engi neer. The cost of incidental work not listed in

t he schedul e of the proposal but necessary for the
conpletion of the project shall be considered as

conpl etely covered by bid price for other itens in the
contract.

Quantities of work acceptably conpl eted under the term
of the contract shall be determ ned by the Engineer
based on his actual measurenent.

a. Storm sewer pipe in place will be paid for on
l ength of stormsewer laid frominside edge of
structure to inside edge of structure and shal

i nclude the cost of all Iabor, materials,
including joints, and other necessary fittings,
excavation, backfill, and equi prnent.

b. Rock Excavation, if specified, will be cal cul ated

at a width of three (3) feet for pipe up to and

i ncludi ng twenty-four (24) inches in dianeter.
For pipe having a dianeter greater than twenty-
four (24) inches, the trench width to be paid for
will be calculated as the pipe width plus six (6)
i nches on each side of the pipe.
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B. JUNCTI ON BOXES, | NLETS, AND CATCH BASI NS

1

Scope of Work.

The work shall consist of furnishing all |abor,

materi als, and equi pnment necessary to perform al
operations in connection with the construction of
junction boxes, inlets, and catch basins required for
the project in accordance with the specifications and
drawi ngs. Itens not specifically nentioned, but
necessary for conpletion of the work shall be
considered as incidental to other itens in the
contract.

Mat eri al s.

a. Concrete shall be Cass “A” Portland Cenent
Concrete in accordance with the requirenents of
Chapter VI of these specifications.

b. Rei nforcing steel shall consist of deforned bars
of grade 40 steel conformng to the requirenents
of A.S. T.M designation A615 or of wire fabric
conformng to A.S. T.M designation A185.

C. Expansi on Joint Fillers shall be of a non-
extruding type conformng to A S. T.M designation
D1751 and cut to the dinmensions shown on the
pl ans.

d. Precast units may be substituted provided they
nmeet plan intent.

Constructi on Met hods.

a. Fornms. Forns shall be of wood, plywood, or any
other suitable material, designed, constructed,
braced, and maintai ned so that the finished
concrete will be true to |line and el evati on and
will conformto the required di nensions. They
shall be designed to withstand the pressure of
the concrete; the effect of vibration as the
concrete is placed in all other |oads incidental
to the construction operations w thout distortion
or displacenment. They shall be nortar tight.

O ling both inside and outside surfaces wll be

V-12



required to prevent warping, shrinkage, or
swel I'i ng.

Forms shall be constructed and desi gned so that
their renoval can be effected without injury to
the concrete, and so that portions where surface
finishing is required may be renoved w t hout

di sturbing forns that are to remain. Drt,

chi ps, sawdust, nails, and other foreign matter
shall be renoved before any concrete is deposited
t herei n.

Tie rods, belts, and anchorages within the forns
shall be constructed so as to permt their

removal to a depth of at |east one and one-hal f
(1 A3-inches fromthe face without injury to the
concrete. In case wire ties are used, upon
renmoval of the forns, all projecting wire shal

be cut back at | east one-half (1/2) inch fromthe
face of all surfaces that will be exposed to view
after conpletion of the work and flush with the
face of all concrete surfaces that will not be
exposed to view. Al fittings for nmetal ties
shall be of such design that, upon their renoval
the cavities, which are left, will be of the
smal | est practical size.

Inlet and Qutlet Pipe. Pipe or tile placed in
the concrete for inlet or outlet connections
shall extend through the concrete walls beyond

t he outside surfaces of the walls a sufficient

di stance to allow for connections. The pipe or
tile shall be placed through the forns and poured
in place.

The ends of the pipe shall be flush with the
inside wall of the structure

Beddi ng. The subgrade for the structure shall be
excavated a sufficient depth so as to provide
space for at least four (4) inches of bedding

mat eri al between the subgrade and the structure.
Beddi ng material shall be placed and conpacted to
the proper elevation. |If rock is encountered
within six (6) inches of the bottom of the
structure, then excavate down a m ni mum of six
(6) inches and backfill with bedding material.
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d.

Rei nf or cenent .

(1)

(2)

(3)

Pl acement. Reinforcing bars shall be

accurately placed as shown on the plans and

shall be firmy and securely held in
position in accordance with Concrete

Rei nforcing Steel Institute “Recomended
Practice for Placing Reinforcing Bars,” and
by using concrete or netal chairs, spacers,
nmet al hangers, supporting wires, and other
approved devices of sufficient strength to
resi st crushing under full |oad. Metal
chairs which extend to the surface of the
concrete (except where shown on the plans)
and wooden supports, shall not be used.

Pl acing bars in layers of fresh concrete as
the work progresses and adj usting bars
during the placing of concrete will not be
permtted. Before placing in the forns, al
reinforcing steel shall be cleaned

t horoughly of nortar, oil, dirt, |loose mill
scale, loose or thick rust, and coatings of
any character that would destroy or reduce
the bond. No concrete shall be deposited
until the placing of the reinforcing stee
has been inspected and approved.

Splicing. Splices of bars shall be nmade
only where shown on the plans or as approved
by the Engineer. \Were bars are spliced,
they shall be | apped at least thirty (30)

di anmeters, unless otherw se shown on the

pl ans.

Splicing shall be acconplished by placing
the bars in contact with each other and
Wi ring themtogether.

Wel di ng of reinforcing steel or cutting wth
a cutting torch will not be permtted unless
specifically authorized by the Engi neer.

Bendi ng Rei nforcenent. Bends and hooks in
bars shall be made in the manner prescri bed
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in the “Manual of Standard Practice” of the
Anerican Concrete Institute.

Bars shall not be bent or straightened in a
manner, which will injure the material.
Bars with kinks or unspecified bends shal
not be used.

(4) Welded Wre Fabric. Wl ded wire fabric
shal |l be spliced not |ess than two (2)

meshes. It shall be lifted carefully into
its specified position after the concrete is
pl aced but still plastic.

Pl aci ng Concrete. Concrete shall be conveyed,
deposited, and consolidated by any nethod which
w Il preclude the segregation or |oss of

i ngredi ents.

Chut es used in conveying concrete shall be sl oped
to permt concrete of the consistency required to
fl ow wi thout segregation. \Where necessary to
prevent segregation, chutes shall be provided
with baffle boards or a reversed section at the
outl et.

Wiere a sequence for placing concrete is shown on
the plans, no deviation will be permtted unless
approved in witing by the Engineer.

Where concrete is to be deposited agai nst

har dened concrete at horizontal construction
joints, placing operations shall begin by
conveying a grout mxture through the placing
system and equi pnrent, and depositing the m xture
on a joint. The grout m xture shall consist of a
nodi fication of the concrete specified to reduce
the quantity of coarse aggregate in the mx

| arger than pea-gravel size to one-half (1/2) the
quantity specified.

To avoi d segregation, concrete shall be deposited
as near to its final position as is practicable.
The use of vibrators for extensive shifting of
the mass of concrete will not be permtted.
Concrete that has partially hardened or is
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contanmi nated by foreign materials shall not be
deposited in the structure.

Concrete shall be placed in horizontal |ayers
insofar as practical. Placing shall start at the
| ow poi nt and proceed upgrade unl ess otherw se
permtted by the Engineer. Concrete shall be
placed in a continuous operation between
construction joints and shall be termnated with
square ends and | evel tops unless otherw se shown
on the plans.

Concrete shall not be permitted to fall nore than
six (6) feet without the use of pipes or tremes.
Pi pes or trem es shall be at |least six (6) inches
in diameter, or the equival ent cross sectiona
area for rectangul ar sections. Concrete shal

not be placed in horizontal menbers or sections
until the concrete in the supporting vertica
menbers or sections has been consolidated and a
two (2)-hour period has el apsed to permt
shrinkage to occur.

Concrete shall be thoroughly vibrated in a manner
that will encase the reinforcenent and inserts,
fill the fornms, and produce a surface or even
texture free of rock pockets and excessive voi ds.

Structural concrete, except slope paving steeper
than one (1) inch per foot, such as spillway
aprons and channel lining, and concrete placed
under water, shall be consolidated by nmeans of
hi gh-frequency, internal vibrators of a type,

si ze, and nunber approved by the Engineer. The
| ocation, manner, and duration of the application
of the vibrators shall be such as to secure

maxi mum consol i dati on of the concrete w thout
separation of the nortar and course aggregate,
and wi t hout causing water or cenment paste to
flush to the surface. Internal vibrators shal
not be held against the forns or reinforcing
steel .

The nunber of vibrators enployed shall be
sufficient to consolidate the concrete within
fifteen (15 mnutes after it has been deposited
inthe forms. At least two (2) vibrators in good
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operating condition shall be available at the
site of the structure in which nore than twenty-
five (25) cubic yards of concrete is to be

pl aced.

Joints. The work shall be so prosecuted that
construction joints will occur at designated

pl aces shown on the plans unless otherw se

aut hori zed by the Engineer. The contractor shal
construct, in one continuous concrete placing
operation, all work conprised between such
joints. Joints shall be kept noist until

adj acent concrete is placed.

Al'l construction joints having a keyed, stepped,
or roughened surface shall be cleaned prior to

pl acenment of the adjacent concrete as directed by
t he Engi neer.

Expansi on and contraction joints in concrete
structures shall be formed where shown on the
pl ans. No reinforcenent shall be extended

t hrough the joints, except where specifically
noted or detailed on the plans.

No direct paynent will be nmade for furnishing and
pl aci ng asphaltic paint, prenolded asphaltic
filler, or other types of joint separators. The
cost therefore shall be included in the price bid
for the itemof work of which they are a part.

Col d Weat her Requirenments. \Whenever the
tenperature of the surrounding air is bel ow 40
degrees F or when the possibility exists that the
tenperature wll fall below 40 degrees F, within
the 24-hour period after concrete operations,
concrete placed in the fornms shall have a
tenperature of between 80 degrees F and 100
degrees F. Al concrete shall be maintained at a
tenperature of not |ess than 50 degrees F for at

| east 72 hours or for as nuch tine as is
necessary to ensure proper curing of the
concrete. The housing, covering, or other
protection used in connection with curing, shal
remain in place and intact at |east 24 hours
after the artificial heating is discontinued. No
dependence shall be placed on salt or other
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chem cals for the prevention of freezing.
Contractor will be held responsible for any
damage to concrete as a result of cold weather
oper ati ons.

Fi ni shing. The top surfaces of structures shal
be struck off with a straight edge and fi ni shed
with a wood float. As soon after the conpletion
of the specified finishing operations as the
condition of the concrete will permt wthout
danger of consequent danmage thereto, all exposed
surfaces shall either be covered with plastic
sheet, burlap, or sprayed with white pignented
menbr ane curing conpound conformng with AS. T.M
desi gnation 309, Type 2. Forns shall be renoved
bet ween twel ve (12) and twenty-four (24) hours
after concrete placenent and all exterior form
ties shall be renoved to a depth of one (1) inch
bel ow t he surface, all fins caused by forns,
joints, and other projections, shall be renoved,
and all pockets cleaned and filled with nortar.
Al'l exposed surfaces shall then be wetted and
hand rubbed with a rubber float using a sand and
cenment mxture to obtain a snmooth and uniform
texture as directed by the Engineer.

Inverts. Inverts for inlet boxes, junction
boxes, and ot her drai nage structures shall be
constructed with cement nortar after other
concrete work has been done. Inverts shall be
snoot hly finished in accordance with the plans
and to ensure a snooth flow of water through the
structure.

Backfilling. Structures which lie within the
area to be paved, or within tw (2) feet of the
back of curb, such as curb inlets or junction
boxes, shall be backfilled wth granular nmateri al
neeting the requirenments of bedding materi al
speci fied hereinbefore. Backfill not within two
(2) feet of the paving area may be clean earth.
Beddi ng material shall be placed and thoroughly
conpacted. Earth backfill shall be placed in
accordance with the requirenents specified

her ei nbefore for pipe backfilling.
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K. Renoval of Forms. Forns shall remain in place
until, in the opinion of the Engineer, it is safe
to renove them In determning the tine for
removal of fornms, consideration shall be given to
the [ ocation and character of the structure, the
weat her, and ot her conditions influencing the
setting of the concrete and the requirenents for
curing and finishing.

l. Al'l exposed netal shall be painted and prined in
accordance with the Standard Draw ngs.

4. Basis of Paynent. Inlets, junction boxes, and catch
basins include all |abor, equipnent, materials,
excavation backfill, forms, reinforcement, and frane

and grate, or ring and lid, as per plan or standard,
to conplete the structure in place as per the | ocation
called for on the plans. These structures shall be
paid for at the base price for each structure conplete
in place.

ACCEPTANCE OF DETENTI ON ON PRI VATE | MPROVEMENTS

The construction of the detention facilities nust be
approved by the Public Wrks Departnment prior to the
i ssuance of a Certificate of Cccupancy.

FI ELD TESTS AND | NSPECTI ONS

The contractor shall furnish the Engineer with every
reasonable facility for ascertaining whether or not the
work performed is in accordance wth the requirenments and
intent of the plans and specifications. Any work done
(except excavation) or material used w thout suitable
supervi sion or inspection by the Engi neer nmay be ordered
renoved and replaced at the contractor’s expense.
Corrugated netal pipe installations will not be accepted if
deformati on of pipe exceeds five (5) percent of the

di aneter in any direction.
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CHAPTER VI. PORTLAND CEMENT CONCRETE

DESCRI PTI ON

The concrete described herein shall consist of a m xture of
Portland cenent, fine aggregate, coarse aggregate, an
air-entraining agent and water conbined in the proportions
specified for the various classes of concrete used in
construction work and as set forth in these specifications.

MATERI ALS

1. Cenent. Cenent shall be a standard brand Portl and
cenent which shall conformto the ASTM Desi gnati on
C-150. Type 1 cenent shall be used unl ess otherw se
provided in the special provisions.

a. Different brands or different types of cenent
fromthe sane m |l or the sanme brand or type from
different mlls shall not be m xed or used
alternately in the sane item of construction
unl ess aut horized by the Engi neer.

b. The contractor shall not store cenent at the site
of the work without prior approval of the
Engi neer.

C. The right is reserved by the City to sanple the
cenment either at the origin of the shipnment or
after delivery at the site of the work or the
ready-m x concrete plant. Provisional acceptance
by the City prior to the conpletion of tests
shall in no way act as a waiver of the right to
rej ect cenent whi ch has been shi pped and unused,

i f upon conpletion of the tests, it fails to neet
the requirenents of the specifications.

2. Water. Water used with cenent in concrete or nortar
shall be clean, clear, free of sugar, and shall be
free frominjurious quantities of oil, acid, alkali

salt, organic matter, vegetable matter, or other
del et eri ous subst ances.

3. Fi ne Aggregate. Fine aggregate shall consist of
nat ural sand, manufactured sand, or a conbination
thereof. The gradation requirenents of fine aggregate
shall be as foll ows:
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Passing 3/8 inch Sieve
Passing No. 4 Sieve
Passing No. 16 Sieve
Passi ng No. 50 Sieve
Passi ng No. 100 Sieve

Fi ne aggregate shal

100 percent

95 — 100 percent
40 — 80 percent
5 — 30 percent

0O — 10 percent

conformto the requirenments of

ASTM Desi gnation C-33 with respect to del eterious

subst ances, soundness,

Coar se Aggregate.

The coarse aggregate shal
of crushed stone or crushed gravel

and abr asi on.

consi st
of uniformaquality.

The gradation requirenents of the coarse aggregate for

Cl ass “A’ concrete shal
Passing 1 inch Sieve

Passing 3/4 inch Sieve
Passing 1/2 inch Sieve
Passing 3/8 inch Sieve

Passing No. 4 Sieve

be as foll ows:

100 percent

90 — 100 percent
40 — 60 percent
10 — 30 percent
0O — 5 percent

The gradation requirenents of the Coarse aggregate for

G ass “X' concrete shal
Passing 1 inch Sieve
Passing 1/2 inch Sieve
Passing No. 4 Sieve

Passing No. 8 Sieve

Coar se aggregates shal

be as foll ows:

100 percent

25 — 60 percent
0O — 10 percent
0O — 5 percent

conformto the requirenments of

ASTM Desi gnation C-33 with respect to del eterious

subst ances, soundness,

Air-Entrai nment.

obt ai ned by the use of an approved,

and abr asi on.

The air-entrai nnent shall be

air-entraining

adm xture conformng to the ASTM Desi ghati on C260,

whi ch shal
concrete.
used.

The adm xture shal

be added during the process of m xing the
Air-entraining Portland cenent shal

not be
be di spensed by neans of a

mechani cal | y-acti vated di spenser approved by the

Engi neer, except that
fl ow shal |
anount i s delivered.
shal |

and the required anount shal
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before all the m xing water has entered the drum The
tank feeding the dispenser shall at all tinmes contain
an anount of air-entraining adm xture sufficient for

t he next batch and shall be provided with a device
approved by the Engineer for indicating visually when
the supply runs | ow.

Fly Ash. Fly Ash shall conformto ASTM Desi gnati on
C- 618.

PROPCRTI ONS OF MATERI ALS

1

Cenent Content. Cass “A’ concrete and Cass “X’
concrete shall contain not |ess than 470 pounds of
cement per cubic yard.

Water Content. The m xing water, including free
surface noisture on the aggregate, shall not exceed
six (6) gallons per sack of cenent.

Air Content. Portland cenment concrete shall have an
air content of not less than three (3) percent, nor
nore than six (6) percent, of the volune of the
concrete when tested in accordance with ASTM

Desi gnation C 173.

Fly Ash Content. The Portland cenent concrete shal
contain 100 pounds of fly ash per cubic yard.

Slunp. The slunp, when tested in accordance with ASTM
Desi gnation C 143 shall be fromone (1) inch to three
(3) inches.

M x Proportions. |In addition to the above
requi renents, the concrete materials shall be
proportioned so as to provide a uniform workable m x.

Prior to the beginning of construction, the Engineer
may require the contractor to furnish a witten
statenment giving the properties of the materials and
the proportions by weight (dry) of cenent and of the
fine and coarse aggregates that are proposed to be
used in each class of concrete.
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D.

GENERAL REQUI REMENTS

1

Col d Weat her Protection. Paving operations shall be
di sconti nued when a descendi ng anbi ent tenperature
away fromartificial heat reaches 40 degrees F and not
resuned until an ascendi ng anbi ent tenperature away
fromartificial heat reaches 35 degrees F. If it is
necessary for the contractor to take precautionary
nmeasures to prevent danmage by freezing, such as
heating m xi ng water, heating aggregates, or applying
heat directly to the contents of the m xer; aggregates
shall not be heated higher than 150 degrees F, and the
tenperature of the aggregates and m xi ng water

conbi ned shall be no higher than 100 degrees F, when
the cenent is added. The tenperature of the m xed
concrete when heating is enployed shall not be |ess
than 50 degrees F, and no nore than 90 degrees F at
the tinme of placenent. Use of the additiona

adm xtures may be approved by the Engi neer in special
cases. Cenent or fine aggregate containing |unps or
crusts of hardened materials or frost shall not be
used. Concrete shall not be placed upon a frozen
subgr ade.

Delivery. Odinarily, the concrete shall be delivered
to the job site in trucks so desi gned and operated
that the concrete will be thoroughly m xed during the
time it is intransit and shall be discharged at the
site within a period of one and one-half (1 1/2) hours
after the introduction of the mxing water. Wen
concrete is placed at the job site, it shall have the
proper consistency and slunp for satisfactory

wor kability. The tenperature of the concrete shal

not be greater than 95 degrees F at the tine of

pl acenent .

Testing. Unless otherwi se set out in the Speci al

Provisions, testing shall be at the expense of the
Cty.
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CHAPTER VII. M SCELLANEQUS

A CONCRETE STRUCTURES

1

3.

Scope of Work. The work shall consist of furnishing
all | abor, materials, and equi pnent to perform al
operations in connection with the construction of
retaining walls, traffic islands, concrete culverts
and headwal | s, and any other m scel |l aneous concrete
structures, except those covered el sewhere in these
specifications, required for the project in accordance
with the specifications and draw ngs.

Mat eri al s.

a. Concrete shall be Cass “A" Portland Cenent
Concrete in accordance with the requirenents of
Chapter VI of these specifications.

b. Rei nforcing steel shall consist of deforned bars
of grade 40 steel conformng to the requirenents
of ASTM desi gnation A615 or of wire fabric
conform ng to ASTM desi gnati on A185.

C. Expansion joint fillers shall be of a non-
extrudi ng type conform ng to ASTM desi gnati on
D1751 and cut to the dinmensions shown on the
pl ans.

d. Beddi ng Material. Material for bedding shall be
crushed stone or crushed gravel conforming to the
requi renents of ASTM Standard C33, and having a
gradation as foll ows:

Si eve Size % Passi ng
Passi ng 1/ 2" 100
Passi ng 3/ 8” 30 — 100
Passi ng No. 4 0 -5
Construction Met hods.
a. Forms. Forns shall be of wood, plywood, or any

other suitable material, designed, constructed,
braced, and maintai ned so that the finished
concrete will be true to line, and elevation wll
conformto the required dinensions. They shal

be designed to withstand the pressure of the
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concrete, the effect of vibration as the concrete
is placed, and all other |oads incidental to the
construction operations, wthout distortion or

di spl acenent. They shall be nortar tight.

O ling both inside and outside surfaces wll be
required to prevent warping, shrinkage, or
swel I'i ng.

Fornms shall be constructed and desi gned so that
their renoval can be effected without injury to
the concrete and so that portions where surface
finishing is required my be renoved w t hout

di sturbing forns that are to renmain

Three-fourths (3/4)-inch chanfer strips shall be
pl aced on all edges to be exposed. Dirt, chips,
sawdust, nails, and other foreign matter shall be
renoved before any concrete is deposited therein.

Tie rods, belts, and anchorages within the forns
shall be constructed so as to permt their

removal to a depth of at |east one and one half
(1 %3 inches fromthe face without injury to the
concrete. In case wire ties are used, upon
renoval of the forns, all projecting wire shal

be cut back at | east one half (1/2) inch fromthe

face of all surfaces that will be exposed to view
after the conpletion of the work and flush with
the face of all concrete surfaces that will not

be exposed to view. All fittings for netal ties
shall be of such design that, upon their renoval,
the cavities which are left will be of the
smal | est practical size.

Inlet and Qutlet Pipe. Pipe or tile placed in
the concrete for inlet or outlet connections
shall extend through the concrete walls beyond
the outside surfaces of the walls a sufficient

di stance to allow for connections. The pipe or
tile shall be placed through the forns and poured
in place.

Rei nf or cenent .
(1) Placenment. Reinforcing bars shall be
accurately placed as shown on the plans and

shall be firmy and securely held in
position in accordance with concrete
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(2)

(3)

Rei nforcing Steel Institute s “Recomrended
Practice for Placing Reinforcing Bars,” and
by using concrete or netal chairs, spacers,
net al hangers, supporting wres, and ot her
approved devices of sufficient strength to
resist crushing under full |oad. Metal
chairs which extend to the top surface of
the concrete (except where shown on the

pl ans) and wooden supports, shall not be
used.

Pl aci ng bars on layers of fresh concrete as
the work progresses, and adjusting bars
during the placing of concrete will not be
permtted. Before placing in the forns, al
reinforcing steel shall be cleaned

t horoughly of nortar, oil, dirt, |loose mll
scal e, loose or thick rusts, and coatings of
any character that would destroy or reduce
the bond. No concrete shall be deposited
until the placing of the reinforcing stee
has been inspected and approved by the

Engi neer.

Splicing. Splicing of bars shall be made
only where shown on the plans or as approved
by the Engineer. Were bars are spliced,
they shall be | apped at least thirty (30)

di aneters, unless otherw se shown on the

pl ans.

Splicing space shall be acconplished by
pl acing the bars in contact with each ot her
and wiring them together.

Wl ding of reinforcing steel or cutting with
a cutting torch will not be permtted unless
specifically authorized by the Engi neer.

Bendi ng Rei nforcenent. Bends and hooks in

bars shall be made in the nmanner prescribed
in the “Manual of Standard Practice” of the
American Concrete Institute.

Bars shall not be bent or straightened in a
manner which will injure the material. Bars
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wi th ki nks or unspecified bends shall not be
used.

(4) Welded Wre Fabric. Wlded wire fabric
shal |l be spliced no | ess than two (2)

meshes. It shall be lifted carefully into
its specified position after the concrete is
pl aced but still plastic.

Beddi ng. The subgrade for the structure shall be
excavated a sufficient depth so as to provide
space for at least four (4) inches of bedding

mat eri al between the subgrade and the structure.
Beddi ng material shall be placed and conpacted to
t he proper el evation.

Pl aci ng Concrete. Concrete shall be conveyed,
deposited, and consolidated by any method which
w || preclude the segregation or |oss of

i ngredients.

Chutes used in conveying concrete shall be sl oped
to permt concrete of the consistency required to
fl ow wi thout segregation. Where necessary to
prevent segregation, chutes shall be provided
with baffle boards or a reversed section at the
outl et.

Where a sequence for placing concrete is shown on
the plans, no deviation will be permtted unl ess
approved in witing by the Engineer.

Where concrete is to be placed agai nst hardened
concrete, the hardened concrete shall be wetted
i mredi ately before placing the fresh concrete,
and then vibrated sufficiently to ensure no

voi ds.

To avoi d segregation, concrete shall be deposited
as near to its final position as is practicable.
The use of vibrators for extensive shifting of
the mass of concrete will not be permtted.
Concrete that has partially hardened or is
contanmi nated by foreign materials shall not be
deposited in the structure.
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Concrete shall be placed in horizontal |ayers
insofar as practical. Placing shall start at the
| ow poi nt and proceed upgrade unl ess otherw se
permtted by the Engineer. Concrete shall be

pl aced in a continuous operation between
construction joints and shall be termnated with
square ends and | evel tops unless otherw se shown
on the plans.

Concrete shall not be permitted to fall nore than
six (6) feet without the use of pipes or tremes.
Pi pes or trem es shall be at |east six (6) inches
in diameter, or the equival ent cross sectiona
area for rectangul ar sections. Concrete shal

not be placed in horizontal menbers or sections
until the concrete in the supporting vertica
menbers or sections has been consolidated and a
two- (2) hour period has el apsed to permt
shrinkage to occur.

Concrete shall be thoroughly vibrated in a manner
that will encase the reinforcenent and inserts,
fill the fornms, and produce a surface or even
texture free of rock pockets and excessive voi ds.

Structural concrete, except slope paving steeper
than one (1) inch per foot, such as spillway
aprons and channel lining, and concrete placed
under water, shall be consolidated by neans of
hi gh frequency internal vibrators of a type,

si ze, and nunber approved by the Engineer. The
| ocation, manner, and duration of the application
of the vibrators shall be such as to secure

maxi mum consol i dati on of the concrete w thout
separation of the nortar and coarse aggregate,
and w t hout causing water or cenent paste to
flush to the surface. Internal vibrators shal
not be hel d against the forns or reinforcing
steel .

The nunber of vibrators enployed shall be
sufficient to consolidate the concrete within
fifteen (15) mnutes after it has been deposited
inthe forms. At least two (2) vibrators in good
operating condition shall be available at the
site of the structure in which nore than twenty-

VII-5



five (25) cubic yards of concrete is to be
pl aced.

Joints. The work shall be so prosecuted that
construction joints will occur at designated

pl aces shown on the plans unl ess otherw se

aut hori zed by the Engineer. The contractor shal
construct, in one continuous concrete placing
operation, all work conprom sed between such
joints. Joints shall be kept noist until

adj acent concrete is placed.

Al'l construction joints having a keyed, stepped,
or roughened surface shall be cleaned prior to

pl acenent of the adjacent concrete as directed by
t he Engi neer.

Three fourths (3/4) inch expansi on and
contraction joints for cast-in-place concrete
structures shall be constructed at a m ni num

di stance between joints of fifty (50) feet, and
in no case shall exceed seventy five (75) feet.
No reinforcenment shall be extended through the
joints, except where specifically noted or
detail ed on the plans.

No direct paynent will be nmade for furnishing and
pl aci ng asphaltic paint, pre-nolded asphaltic
filler, or other types of joint separators. The
cost, therefore, shall be included in the price
bid for the itemof work of which they are a
part.

Col d Weat her Requirenents. \Whenever the
tenperature of the surrounding air is bel ow 40
degrees F within the 24-hour period after
concrete operations, concrete placed in the forns
shall have a tenperature of between 50 degree and
90 degree F. Al concrete shall be naintained at
a tenperature of no I ess than 50 degrees F for at
| east 72 hours or for as nuch tine as is
necessary to ensure proper curing of the
concrete. The housing, covering, or other
protection used in connection with curing shal
remain in place and intact at |east twenty-four
(24) hours after the artificial heating is

di sconti nued. No dependence shall be placed on
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salt or other chem cals for the prevention of
freezing. Contractor will be held responsible
for any damage to concrete as a result of cold
weat her operations. No concrete will be placed
on a bridge superstructure when the air
tenperature is less than 40 degrees F.

Fi nishing. The top surfaces of structures shal
be struck off with a straight edge and fini shed
with a wood or alumnumfloat. As soon after the
conpl etion of the specified finishing operations
as the condition of the concrete will permt

wi t hout danger of consequent damage thereto, al
exposed surfaces shall either be covered with a
pl astic sheet, burlap, or sprayed with white

pi gnent ed nmenbrane curing conpound conform ng
ASTM desi gnation 309, type 2. Forns shall be
removed between four (4) and twelve (12) hours
after concrete placenent and all exterior form
ties shall be renoved to a depth of one (1) inch
bel ow t he surface, all fins caused by forns,
joints, and other projections shall be renoved,
and all pockets cleaned and filled with nortar.
Al'l exposed surfaces shall then be wetted and
hand rubbed with a rubber float using a sand and
cenment mxture to obtain a smooth and uni form
texture as directed by the Engineer.

Backfilling. Structures which lie within the
area to be paved, or within tw (2) feet of the
back of curb shall be backfilled with granular
mat eri al neeting the requirenments of beddi ng
mat eri al specified hereinbefore. Backfill not
within two (2) feet of the paving area nay be
clean earth. Bedding material shall be placed
and t horoughly conpacted. Earth backfill shal
be placed in accordance with the requirenments
specified in Chapter V of these specifications
for pipe backfilling.

Renoval of Fornms. Forns shall remain in place
until, in the opinion of the Engineer, it is safe
to remove them On structures such as box

cul verts, forms shall not be renpoved until the
concrete has attained a strength of 3,000 pounds
per square inch. In determning the tine for
removal of fornms, consideration shall be given to
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the | ocation and character of the structure, the
weat her and ot her conditions influencing the
setting of the concrete, and the requirenents for
curing and finishing.

Basis of Paynent. The concrete structures specified
herein will be paid for at base price per cubic yard
of concrete as per plan dinensions and will include
all | abor, equipnent, materials, excavation, backfill,
forms, reinforcenent, except castings, as per draw ngs
and specifications to conplete the structure in place.

Speci al castings used in these structures will be paid
for as provided in the contract docunents or specia
provi si ons.

B. MANHOLE ADJUSTMENTS

1

Scope of Wirk. The work shall consist of the

adj ust ment of sanitary sewer and storm sewer nanhol e
frames and structures within the construction area to
the lines and grades shown on the plans or as
establ i shed by the Engi neer.

Materials. The followng materials may be used in
adj usting the grade of the nanhol e tops:

a. Precast Rei nforced Concrete (Adjustnent Rings)

b. Manhol e sections per ASTM designation C478

C. Preforned Fl exi ble Joint Material per AASHTO
desi gnation M 198

Constructi on Methods. The grade of a manhol e nay be
rai sed a nmaxi num of one (1) foot by renoving the frame
and building up with precast concrete adjustnent

rings. The franme shall be reset in preforned flexible
joint material. Were required to raise the grade of
a manhol e nore than one (1) foot, the contractor shal
be required to renove the cone section of the manhol e,
add a barrel section approximately the height of the
grade change, and repl ace the cone section and
necessary adjustnent rings, etc. as directed by the
Engi neer.

Where it is required to |l ower the grade, (unless there
is a sufficient height of precast concrete adjustnent
rings in place above the cone section which can be
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renmoved) the cone section and a sufficient nunber of
barrel sections shall be renoved and the cone section
replaced or changed as directed by the Engi neer.
Reconstruction of the manhol e shall be in accordance
with applicable requirenents of Sanitary Sewer
Construction in Chapter |1V of these Specifications.

The existing manhole ring and Iid shall be renoved and
pl aced in a | ocation designated by the Inspector and
beconme the property of the CGty. A new standard
manhol e Type A ring and lid shall be installed on the
manhol e as a part of the adjustnent.

Basis of Paynent. Manhole adjustnents for sanitary
sewer manhol e franmes and covers shall include al

| abor, equi prment, material, including newring and
lid, and excavation, to conplete the adjustnents to
the lines and grades shown on the plans or as
establ i shed by the Engi neer.

C. ADJUSTMENT OF DOWNSPOUT DRAI NS

1

Scope of Work. The work shall consist of reconnecting
exi sting downspout drains now |located in the existing
curb into and through the proposed curb or curb and
gutter.

Material. In general, the relocated drains shall be
of the sane dianeter as the existing drains. \Werever
practical existing drains shall be re-laid.

Construction Methods. Existing drains are indicated
on the plans. The contractor shall exercise care
whil e renoving existing curb and excavati ng between
exi sting curb and new curb or curb and gutter not to
damage existing drains. The Engineer in the field
shal | determ ne the |ocation of the renoval to ensure
proper drainage. Usable drain pipe renoved shall be
cl eaned. Existing concrete drains with steel covers
shall be renoved to the locations indicated by the
Engi neer and all material disposed of outside of the
right - of - way.

Specification for relaying exiting or new drains shal
conformto specifications included in Chapter V of
t hese specifications. Drain tile shall be poured in
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pl ace in proposed curb or curb and gutter at |ocations
i ndi cated by the Engi neer.

Met hod of Measurenent. Measurenent of downspout
drains will be to the nearest foot.

Basis of Paynment. Downspout drains shall be paid on a
lineal foot basis for all pipe renoved and repl aced or
adjusted at the direction of the Engi neer, or as shown
on the plan. This shall include all [abor, equipnent,
and material necessary to renove and replace or adjust
t he downspout drain.

D. ADJUSTMENTS OF SANI TARY SEWER LATERALS

1

Scope of Wirk. At nmany | ocations, the house
connections to the main sanitary sewer | ocated within
t he present pavenment area consist of a riser fromthe
sewer to the point close to the existing pavenent
subgrade, fromthis point the connection runs nearly
hori zontally to the house connection. Experience has
indicated that in many instances the house connections
are above the elevation of the proposed subgrade,
making it necessary to relay house connections at a

| oner grade. This work shall include all equipnent,
mat eri als, and | abor for the adjustnent of sewers to
acconmodat e the pavi ng project.

This work shall consist of all work necessary for the
| owering of the riser and adjustnent in grade to
coi ncide with proposed el evati ons.

Materials. Sanitary sewer pipe shall neet the
requi renents specified in Chapter |V of these
speci fications.

Construction Methods. Extra riser pipe shall be
renoved to the el evation indicated by the Engineer.
Construction nmethods for riser pipe shall neet the
requi renents for sewer pipe specified in Chapter |V of
t hese specifications.

Al'l existing sanitary sewer pipe renoved because of
necessary grade adjustnents shall be di sposed of by
the contractor and replaced with new pipe of the

di anmeter required, neeting the specifications as set
forth above.
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4. Met hod of Measurenment. Measurenent of pipe will be to
t he nearest foot.

5. Basis of Paynent. Sanitary sewer house connections
shall be paid on a lineal foot basis for all pipe
removed and replaced at the direction of the Engi neer
or as shown on the plans. This shall include al
| abor, equi pnent, and materials necessary to renove
and replace the sanitary sewer house connecti ons.

ADJO NI NG STREETS AND ALLEYS

Al l roadways adjacent to the new construction shall be
graded for a satisfactory connection with slopes not
greater than one (1) foot vertical to fifteen (15) feet
hori zontal, unless otherw se authorized by the Engi neer.
Al'l approaches or connections shall be snoothly finished
and present a good appearance and provide for proper

dr ai nage.

STONE RI PRAP FACI NG

Stone riprap facing shall be of such shape as to forma
stabl e protection of the required section.

Stone shall be sound, durable, hard, resistant to abrasion,
and free froml am nati ons, weak cl eavage pl anes, and the
undesirabl e effects of weathering. It shall be of such
character that it wll not disintegrate fromthe action of
air, water, or the conditions to be net in handling and
placing. Al materials shall be clean and free from

del eterious inpurities, including alkali, earth, clay,
refuse, and adherent coatings.

Each piece of facing stone shall have its greatest

di mension not greater than three (3) tinmes its | east

di mensi on and shall have an apparent specific gravity not
| ess than 2.2 according to ASTM C127.

Each | oad of stone shall be reasonably well graded fromthe
smal l est to the maxi mum si ze specified. Control of grading
shall be by visual inspection. Stones may be placed by
dunpi ng, but some hand work may be needed to achi eve proper
pl acenent and di stribution.
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The |l arger stones shall be well distributed, and the entire
mass of stones shall be roughly graded to conformto the
approxi mate distribution specified. The finished stonework
shall be free from objectionabl e pockets of small stones
and clusters of |arger stones.

Rocks shall be placed with the [ongitudinal axis normal to
t he alignment of the enbanknent face, and each rock shoul d
have a three-point bearing. No rock shall be dependent
upon an overlying rock to hold it in place nor shall any
rock be dependent upon chinking with smaller rocks to hold
it in a tenporary stable position.

The stone shall be shot rock with a maxi nrum size of twenty-
four (24) inches, chinked rock shall be no smaller than
four (4) inches in dianmeter and the maxi num depression in
any face wll be six (6) inches. The stone shall be even
graded between four (4) inches and twenty four (24) inches.
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A

CHAPTER VII1. PORTLAND CEMENT CONCRETE CURB AND GUTTER

CURB AND GUTTER

1

3.

Scope of Work. Furnish all labor, materials, and

equi pnent to performall operations in connection with
construction of concrete curb and gutter, in
accordance with the specifications and draw ngs,
subject to the terns and conditions of the contract.

Mat eri al s.

a. Class “A’ concrete shall be Portland Cenent
Concrete in accordance with Chapter VI of these
speci fications. Adm xtures shall not be used
unl ess specifically approved by the Engi neer.

b. Expansion joints shall be nade with preforned
expansion joint filler of a non-extruding type
conform ng to ASTI M Desi gnati on D1751,
configuration of the curb and gutter as indicated
in Standard Drawi ng ST-2 included in these
speci fications.

C. Joi nt sealing conmpound for contraction joints
shall be one of the follow ng:

1. Col d pour polyner fortified crack fil
mat eri al generally conform ng with ASTM D
1190, approved by the Engineer; or

2. Hot pour pol ynmer rubber asphalt seal er
neeting the requirenents of ASTM D-3405. A
certification will be required fromthe
contractor certifying that the joint sealer
neets this specification.

d. Curing conpound shall conformto the requirenents
of ASTM Desi gnati on C309, Type 2.

Met hod of Constructi on.

a. Forms shall be nade of netal and shall have a
depth equal to or greater than the prescribed
edge thickness of the pavenent slab. The m ni num
| engt h of each section of formused shall be ten
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(10) feet. Each section or formshall be uniform
and free from undesirabl e bends or warps.

The maxi num devi ati on of the top surface of any
section shall not exceed one-eighth (1/8) inch,

or the inside face not nore than one-fourth (1/4)
inch fromplanned alignnent. The nethod of
connecti on between sections shall be such that
the joint thus fornmed shall be free from novenent
in any direction. Fornms shall be of such cross-
section and strength and so secured as to resist
the pressure of the concrete when planed, and the
i npact where planed, and the inpact and vibration
of any equi pnment which they support, w thout
springing or settling.

Every ten (10) foot Iength of formshall have at

| east three (3) form braces and pin sockets which
shall be spaced at intervals of not nore than
five (5) feet, having the end brace and socket
not nore than six (6) inches fromthe end of the
form Approved flexible forns shall be used for
construction where the radius is 150 feet or

| ess.

The subgrade under the forns shall be conpacted
and cut to grade so that the formwhen set wll
be uniformy supported for its entire length at
the specified elevation. forns shall be joined
neatly and in such a nmanner that the joints are
free fromplay or novenent in any direction. The
supply of forms shall be sufficient to perm:t
their remaining in place for at |east twelve (12)
hours after the concrete has been placed. All
fornms shall be cleaned and oiled prior to use.

The alignment and grade el evations of the forns
shall be checked by the contractor and the
necessary corrections nade i medi ately before

pl aci ng the concrete. Wen any form has been

di sturbed or any subgrade thereunder has becone
unstable, the formshall be reset and rechecked.

Pl aci ng concrete. The subgrade shall be npi st,
but not nuddy, at the tinme of placing of the
concrete. If required by the Engineer, the
prepared subgrade shall be saturated with water
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t he previous night, or not Iess than six (6) nor
nore than twenty (20) hours prior to placing the
concrete. |If the subgrade subsequently becones

too dry, it shall be sprinkled again ahead of

pl aci ng the concrete, in such a manner as not to
formnmud or puddl es of water.

Contractor shall give the Engineer at |east eight
(8) hours advance notice before placing concrete
and the subgrade shall be checked and approved by
t he Engi neer before any concrete i s placed.

The concrete shall be mxed in quantities
required for imedi ate use and shall be deposited
on the subgrade to the required depth and w dth
of the curb and gutter in successive batches and
in a continuous operation wthout the use of
intermedi ate forns or bul kheads. The concrete
shall be placed as uniformy as possibly in order
to mnimze the anount of additional spreading
necessary. \While being placed, the concrete
shall be vibrated with suitable tools so that the
formati on of voids or honeyconb pockets is
prevent ed.

The concrete shall be especially well vibrated
and tanped agai nst the fornms and al ong al

joints. Care shall be taken in the distribution
of the concrete to deposit a sufficient volune
al ong the outside formlines so that the curb
section can be consolidated and fini shed

simul taneously with the sl ab.

No concrete shall be placed around nanhol es or
ot her structures until they have been adjusted to
the required grade and alignnent.

Fi nishing. The curb shall be tooled to the
required radii as soon as possible after the
concrete takes its initial set. The gutter shal
be shaped with a wood float at |east four (4)
feet long. After the face forns and tenpl ates
are renmoved the joints shall be tooled and the
surface shall be final finished with a hard
bristle broomto renove all inperfections w thout
additional nortar or dryer. In all cases the
resulting surface shall be snmpoth and of uniform
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color, free fromsags, twists, or warps, and true
to the specified |ines and grades shown on the

pl ans.
Joints.
1. Expansi on joints shall be fornmed with

bi t um nous preformed expansion joints three-
gquarter (3/4) inch thick or as specified on
the plans and precut to exact cross section
of curb and shall be placed at all driveway
radii and intersection radii and at
intervals of not nore than five hundred
(500) feet, and at the | ocation shown on the
pl ans or standard draw ngs, so that they are
not noved by depositing and conpacting the
concrete at these joints. Preforned
expansion joint filler shall be of non-
extruding type and shall conformto ASTM
Desi gnati on D1751.

Contraction joints shall be sawed or forned
with tenplates at intervals not greater than
twenty five (25) feet and at | ocations shown
on the plans or standard draw ngs. The
joint shall be sawed one and one half (1 9

i nches deep. Contraction joints in proposed
medi ans shall match the | ocations of the
joints in the pavenent. A tenplate shall be
one-quarter (1/4) inch thick, cut to the
configuration of the curb section shown on
the plans. Tenplates shall be secured so
that they are not noved by depositing and
conpacting the concrete. As soon as the
concrete has hardened sufficiently, the
tenpl ates shall be renoved from al
contraction joints. The edges of the joint
shall be rounded with an edging tool of one-
eighth (1/8) inch radius. Asphaltic
material used in filling these joints shal
be as foll ows:

a) Hot pour pol yner rubber asphaltic
sealer. |Inmediately before applying
the joint sealer, all |oose debris,
dust, and noisture shall be renoved
fromthe joint with filtered and dry
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conpressed air at a mnimum pressure of
80 psi. Any excess seal er shall be
renmoved fromthe pavenent inmmediately
after sealing. The specified sealer
requires a special pot and the
recomended pour tenperature is 390
degrees F. This material shall conform
to ASTM D3405 and a certification shal
be required fromthe contractor
certifying the joint sealer neets this
specification The City reserves the
right to inspect and evaluate the

equi pnent that will be used to perform
this operation; or

b) Col d pour polyner fortified crack fil
material. |Immediately before applying
the joint sealer, all |oose debris,
dust, and noisture shall be renoved
fromthe joint with filtered, dry
conpressed air at a m nimum pressure of
80 psi. Fill each joint with sealer
slightly above the pavenent surface
(sonme shrinkage will occur). Allow
sealant to cure two (2) to twelve (12)
hours. Do not apply sealer if ambient
tenperature is bel ow 50 degrees F.
This material shall generally conform
to ASTM D- 1190 and a certification
shall be required fromthe contractor
certifying the joint sear neets this
speci fication.

Curing. Imrediately after the finishing
operation has been conpl eted and as soon as
marring of the concrete will not occur, the
entire surface of the newy placed concrete shal
be seal er by spraying with a uniform application
of a curing conpound, at the rate of one (1)
gal l on for each one hundred fifty (150) square
feet of surface. |If rain falls on the newy
coated surface before the filmhas dried
sufficiently to resist damage, or if the filmis
damaged in any other way, the contractor will be
required to apply additional curing material to
the affected portions.
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f. Col d Weat her Protection. Cold weather protection
shal |l be as provided in Section VI of these
speci fications.

g. Curb and Gutter. Curb and gutter laid by slip-
formor extruding equi pnent wll be accepted
providing it conplies with all of the above
requi renents other than forns.

h. Backfilling. After curing, the curb shall be
i mredi ately backfilled to within four (4) inches
of the top of the curb to elimnate any
possibility of washing beneath the curb. The
remai ni ng four (4) inches shall be topsoil

Met hod of Measurenment. Final Measurenent will be nmade
to the nearest lineal foot of acceptable Portland
Cenment Concrete curb and gutter in place.

Basi s of Payment. Paynent for concrete curb and
gutter shall be on a lineal foot basis and include al
| abor, materials and equi pnent necessary for the
conpl etion of the concrete curb and gutter in place

i ncl udi ng backfilling and gradi ng.
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CHAPTER | X. PORTLAND CEMENT CONCRETE PAVEMENT AND

| NTEGRAL CONCRETE CURB

A PORTLAND CEMENT CONCRETE PAVEMENT

1

Scope of Work. The work shall consist of furnishing
all labor, materials, and equi pnent necessary to
performall operations in connection with construction
of Portland Cenent Concrete pavenent, in accordance
with the specifications and draw ngs, subject to the
terns and conditions of the contract.

Mat eri al s.

a. Class “A’” Concrete shall be Portland Cenent
Concrete in accordance with Chapter VI of these
Speci ficati ons.

b. Rei nforcing steel, if specified by the plans,
shal | consist of deformed bars of grade 40 stee
conformng to the requirenents of ASTM
Desi gnati on A615 or of wre fabric conformng to
ASTM Desi gnati on A185.

C. Expansion joints shall be prefornmed expansion
joint fillers of a non-extruding type conforn ng
to ASTM Desi gnati on D1751.

d. Joint sealing conpound for contraction and
construction joints shall be one of the foll ow ng
types of material.

1. Hot pour pol ynmer rubber asphaltic sealer.
| medi ately before applying the joint
sealer, all |oose debris, dust, and noisture

shall be renoved fromthe joint with
filtered and dry conpressed air at a m ni num
pressure of 80 psi. Any excess seal er shal
be renoved fromthe pavenent i medi ately
after sealing. The specified sealer
requires a special pot and the recomended
pour tenperature is 390 degrees F. This
material shall conformto ASTM D3405 and a
certification shall be required fromthe
contractor certifying the joint sealer neets
this specification. The Cty reserves the
right to inspect and eval uate the equi prment
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that will be used to performthis operation;
or

2. Col d pour polyner fortified crack fil
material. Inmmediately before applying the
joint sealer, all |oose debris, dust, and
noi sture shall be renoved fromthe joint
with filtered, dry conpressed air at a
m ni mum pressure of 80 psi. Fill each joint
with sealer slightly above the pavenent
surface (sonme shrinkage will occur). Allow
sealant to cure two (2) to twelve (12)
hours. Do not apply sealer if anbient
tenperature is below 50 degrees F. This
mat eri al shall generally conformto ASTM D
1190 and a certification shall be required
fromthe contractor certifying the joint
seal er neets this specification.

A certification is required fromthe contractor
certifying that the joint sealer neets this
specification and is responsible for its
condition up to six (6) nonths after acceptance
of project.

Met al supports for tiebars or reinforcing bars
shall be channel shaped pressed out of 12-gauge
sheet steel or heavier or as shown on the plans.

Dowel bars, where specified, for transverse
joints shall be snmooth, round bars of the size
specified. burrs, mll scale, and rust shall be
renoved. The free end shall be painted with a
suitable paint followed by a thin uniformcoating
of graphite grease.

Expansi on tubes or dowel caps shall be

manuf actured from 32-gauge sheet netal, shall be
indented to provide a limting stop for the dowel
bar, and shall provide unobstructed expansion
space of not |less than one (1) inch to permt
novenent of the dowel bar. They shall be of
proper size to fit the specified bars tightly and
the cl osed end shall be watertight.
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Curing conmpound shall be an approved curing
conmpound conformng to the requirenents of ASTM
Desi gnati on C309, Type 2.

Type | aggregate shall conformto the follow ng
requi renents:

Type 1 aggregate base shall be essentially

i mestone or dolomte. It shall not contain nore
than fifteen (15) percent deleterious rock and
shale. Sand may be added only for the purpose of
reducing the plasticity index of the fraction
passing the No. 40 sieve in the finished product.
Any sand, silt, and clay, and any del eterious
rock and shale shall be uniformy distributed

t hroughout the mass. The aggregates shal
conformto the foll owi ng gradation requirenents:

Per cent
Passing 1-inch sieve 100
Passing 1/ 2-inch sieve 60- 90
Passing No. 4 sieve 40- 60
Passi ng No. 40 sieve 15-35

The fraction passing the No. 40 sieve shall have
a plasticity index not to exceed six (6).

Constructi on Met hods.

a.

Four (4) inches of Type 1 Aggregate base shall be
pl aced under all pavenents and shall extend 1" -0"
beyond the back of curbs or edge of pavenent.

The aggregate material shall be conpacted to not

| ess than 95% of Standard nmaxi mum density.

Moi sture shall be added to the material during
conpaction only when it is necessary to obtain
the required density. Measurenent for paynent of
t he aggregate shall be by truck ticket or
conputed to the |ines and grades of the aggregate
on plans and wei ghing one hundred sixteen (116)
pounds per inch per square yard plus five (5)
percent for noisture, whichever is smaller. All
extra aggregate used under pavenents shall be the
contractor’s responsibility. Once aggregate is
in place, the inspector will performthe
necessary tests to ensure four (4) inch m ni num
depth, if aggregate is less than four (4) inch in
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dept h, then aggregate shall be renoved and
subgrade | owered to obtain four (4) inches in
depth. Concrete pavenent will not be placed
until aggregate subgrade is approved by the Cty
of Springfield.

Forms shall be made of netal and shall have a
depth equal to or greater than the prescribed
edge thickness of the pavenent slab. The m ni num
| ength of each section of formused shall be ten
(10) feet. Each section of formshall be uniform
and free from undesirabl e bends or warps.

The maxi mum devi ati on from pl anned grade of the
top surface of any section shall not exceed one-
eighth (1/8) inch, or the inside face not nore
than one-fourth (1/4) inch from pl anned
alignnent. The nethod of connection between
sections shall be such that the joint thus forned
shall be free from novenent in any direction
Forms shall be of such cross-section and strength
and so secured as to resist the pressure of the
concrete when planed, and the inpact when pl aned,
and the inpact and vibration or any equi pnent

whi ch they support, w thout springing or

settl enent.

Each ten (10) foot length of form shall have at

| east three (3) form braces and pin sockets which
shall be spaced at intervals of not nore than
five (5) feet, having the end brace and socket
not nore than six (6) inches fromthe end of the
form Approved flexible forns shall be used for
construction where the radius is 150 feet or

| ess.

The subgrade under the fornms shall be conpacted
and cut to grade so that the formwhen set wll
be uniformy supported for its entire length at

t he specified elevation. Forns shall be joined
neatly and in such a manner that the joints are
free fromplay or novenent in any direction. The
supply of forms shall be sufficient to perm:t
their remaining in place for at |east twelve (12)
hours after the concrete has been placed. All
fornms shall be cleaned and oiled prior to use.
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The alignment and grade el evations of the forns
shall be checked by the contractor and the
necessary corrections made i nmedi ately before

pl aci ng the concrete. When any form has been

di sturbed or any subgrade thereunder has becone
unstable, the formshall be reset and rechecked.

Pl aci ng Concrete. The subgrade shall be noist,
but not nuddy, at the tinme of the placing of the
concrete. If required by the Engi neer, the
prepared subgrade shall be saturated with water
t he previous night, or not Iess than six (6) nor
nore than twenty (20) hours prior to placing the
concrete. |f the subgrade subsequently becones
too dry, it shall be sprinkled again ahead of

pl aci ng the concrete, in such a manner as not to
formmud or puddl es of water.

Contractor shall give the Engineer at |east eight
(8) hours advance notice before placing concrete
and the subgrade shall be checked and approved by
t he Engi neer before any concrete is placed.

The concrete shall be mxed in quantities
required for imredi ate use and shall be deposited
on the subgrade to the required depth and w dth
of the construction |ane in successive batches
and in a continuous operation without the use of
internmedi ate forns or bul kheads. The concrete
shall be placed as uniformy as possible in order
to mnimze the anount of additional spreading
necessary. \While being placed, the concrete
shall be vibrated with suitable tools so that the
formati on of voids or honeyconb pockets is
prevent ed.

The concrete shall be well vibrated and tanped
against the forns and along all joints. Care
shall be taken in the distribution of the
concrete to deposit a sufficient volune al ong and
outside formlines so that the curb section can
be consolidated and finished sinultaneously with
t he sl ab.

No concrete shall be placed around nanhol es or

ot her structures until they have been adjusted to
the required grade and alignnent.
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Consolidating and Finishing. The pavenent shal
be struck off and consolidated w th nechani cal
fini shing machi ne or by hand-fini shing nethods.
When a nechani cal finishing nmachine is used, the
concrete shall be struck off at such a hei ght
that after consolidation and final finishing it
shal |l be at the el evations as shown on the plans.
A depth of excess concrete shall be carried in
front of the strike-off screed for the full wdth
of the slab, whenever the screed is being used to
strike off the pavenent. The finishing machi ne
shall be provided with a screed, which wll
consolidate the concrete by pressure. The
concrete shall, through the use of this nachine,
be brought to a true and even surface, free from
rock pockets, with the fewest possible nunber of
passes of the machine. The edge of the screeds
along the curb Iine my be notched out to allow
for sufficient concrete to formthe integra

curb. Hand-finishing tools shall be kept
avai l abl e for use in case the finishing machi ne
br eaks down.

When hand finishing is used, the pavenent shal
be struck off and consolidated by a vibrating
screed or other approved equi pnent to the

el evati on shown on the plans. The vibrating
screed nmust be approved by the Engineer, prior to
pl acenment of concrete. Wen the forward notion
of the vibrating screed is stopped, the vibrator
shal | be shut off and not be allowed to idle on
the concrete. Internal nechanical vibration
shall be used along side all forned surfaces.

Vi bration operation shall be conpleted prior to
final hand finishing.

Fl oating, Straightening, and Edging. After the
concrete has been struck off and consolidated, it
shall be further snoothed by nmeans of a wood or
alumnum float at least five (5) feet wide with a
handl e | ong enough to reach the entire w dth of
the slab being placed. The float shall be
operated so as to renpve any excess water and

| aitance, as well as surface irregularities.

After the floating operation, the pavenent
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surface should be within the specified
t ol er ances.

While the concrete is still plastic, the slab
surface shall be tested for snpbothness with a ten
(10)-foot straight edge swung from handl es three
(3) feet longer than one-half the width of the
slab. The straight edge shall be placed on the
surface parallel to the centerline of the
pavenent and at not nore than five (5)-foot
intervals transversely. After each test, the
strai ght edge shall be noved forward one half its
 ength and the operation repeated. Wen
irregularities are discovered, they shall be
corrected by adding or renoving concrete. All

di sturbed places shall again be floated with the
wooden fl oat and again strai ght edged. The
pavenment surface shall have no depression in
which water will stand. Before final finishing
is conpleted and before the concrete has taken
its initial set, the edges of the slab and curb
shall be carefully finished with an edger of the
radi us shown on the plans.

Final Surface Finish. A broomfinish shall be
used as the final finishing method. A hard
bristle broomshall be used, which shall be kept
cl ean and used in such a nanner as to provide a
uniformtexture surface. The curb shall have the
sane final finish as the pavenent.

The final surface of the concrete pavenent and
curb shall have a uniformgritty texture free
from excessi ve roughness and true to the grades
and cross section shown on the plans. The

Engi neer may require changes in the fina
finishing procedure as required to produce the
desired final surface texture.

Joints. Longitudinal and transverse joints shal
be constructed as shown on the plans or standard
dr awi ngs.

Longi tudinal joints are those joints parallel to
the | ane of construction. They may be either
center joints or the construction joints between
construction | anes.
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Transverse joints shall be contraction joints or
construction joints. Construction joints are put
in transversely whenever construction operations
require them

Expansi on joints nmay be either |ongitudinal or
transverse. They are used only where
specifically shown on the plans or standard

dr awi ngs.

The edges of the pavenent and those joints where
such edging is shown on the plans shall be
rounded with an edger having a radius of not

| arger than 1/8 inch. Transverse joints, except
keyed and tied construction joints, shall be
conti nuous across the entire paved area incl uding
t he curb.

(1) Transverse Joints. Transverse joints shal
be contraction, expansion, or construction
joints. Contraction and expansion joints
shall be placed as indicated on the plans
and construction joints wherever
construction may require them They shal
make a right angle with the centerline of
t he pavenent and with the surface of the
subgr ade.

Expansion joints shall be installed in
accordance with the size and | ocati ons shown
on the plans, and shall conformto the
“Materials” requirenents of these

speci fications. They shall extend the
entire wdth and thickness of the pavenent
and shall conformto the exact configuration
of the curb section. The filler shall be
hel d accurately in place during the placing
and finishing of the concrete by neans of a
bul khead, a netal channel cap, or other
approved net hods.

Under no circunstances shall any concrete be
| eft above or bel ow t he expansi on materi al

or across the joint at any point. Any
concrete spanning the ends of the joint next
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(2)

to the forns shall be carefully cut away
after the forns are renoved.

Transverse contraction joint shall be of the
sawed type, unless otherw se shown on the

pl ans. Care nust be taken to saw the joints
soon after concrete placenent to prevent
contraction cracks. Al transverse joints
shall be sawed at |east one fourth (% of
the slab depth. Any procedure for saw ng
joints that results in premature or
uncontrol | ed cracking shall be revised

i mredi ately by adjusting the tine interval
bet ween the placing of the concrete and the
cutting of the joints.

Transverse construction joints of the type
shown on the plans or standard draw ngs
shall be placed wherever the placing of
concrete is suspended for nore than thirty
(30) mnutes. A butt-type joint with dowels
shall be used if the joint occurs at the

| ocation of a contraction joint. Keyed
joints with tiebars are used if the joint
occurs at any other |ocation.

If joints are to be equi pped with dowel s,
they shall be of the dinmension and the
spaci ng and | ocation indicated on the plans.
They shall be firmly supported in place, and
accurately aligned parallel to the pavenent
grade and the centerline of the pavenent by
nmeans of a dowel support which will remain
in the pavenent and will ensure that the
dowel s are not displaced during
construction. One-half of each dowel shal
be pai nted and greased and in an expansi on
joint, one end shall be equipped with a
tight-fitting expansion tube of the

di mensi ons shown on the plans and conform ng
to the “Material s” requirenents of these
Speci fications.

Longi tudi nal Joints. Longitudinal joints
shall be placed as shown on the plans or
standard drawi ngs. They shall be of the
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sawed or the keyed construction type, unless
ot herwi se shown on the plans.

Sawed | ongi tudi nal center joints shall be
sawed grooves nmade with a concrete saw after
the concrete has hardened. The saw cut

shall be at |east one fourth (¥ of the slab
depth. These joints are otherwise forned in
the sane manner as the transverse sawed
joints entitled “Transverse Contraction
Joints.”

Longi tudi nal keyed construction joints
(i.e., joints between construction | anes)
shal | be of the di nensions shown on the
pl ans or standard draw ngs.

(3) Tiebars. Tiebars or tiebolts when shown on
the plans or standard draw ngs shall be of
deformed steel and of the di nensions and at
t he spacing specified. Tiebars shall be
firmy supported by subgrade chairs or so
installed as not to be displaced during
construction operation.

(4) Joint Sealer. After the curing period, al
sawed and dunmy groove joints in the
pavenent shall be cleaned and seal ed as
follows. Imrediately before applying the
joint sealer, all |oose debris, dust, and
noi sture shall be renoved fromthe joint
with filtered and dry conpressed air at a
m ni mum pressure of 80 psi. Joints shall be
lightly underfilled (about %*inch) to
prevent extrusion of sealer. Any excess
material has to be renoved fromthe pavenent
as soon after sealing as possible. The type
of seal er used nust be one of the sealer
materials listed in the material section for
joint sealing conpound.

Structures. Al manhol es, catch basins, or
structures of a permanent nature encountered in
the area to be paved shall be raised or |owered
as the case may be, to the surface of the new
pavenent, and the necessary expansion joint

mat eri al placed around each structure for the
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full depth of the slab and of the thickness shown
on the plans of standard draw ngs. Paynent for
this work shall be in accordance with Section VIl
of these specifications.

Curing. Imediately after the finishing
operation has been conpl eted and as soon as
marring of the concrete will not occur, the

entire surface of the newy placed concrete shal
be seal ed by spraying with a uniform application
of curing conmpound, at the rate of one (1) gallon
for each 150-square feet of surface. |If rain
falls on the newly coated surface before the film
has dried sufficiently to resist damage, or if
the filmis danmaged in any other way, the
contractor will be required to apply additiona
curing material to the affected portions.

Col d Weat her Protection. Cold weather protection
shall be in accordance with Chapter VI of these
speci fications.

Tol erance in Pavenent Thickness. It is the
intent of these specifications that pavenent
shall be constructed strictly in accordance with
t he thi ckness shown on the plans. The thickness
of the pavenent will be neasured, and where any
pavenent is found deficient in thickness, it my
be conpensated for at an adjusted unit price or
shall be renobved and repl aced.

The thickness of the pavenent will be determ ned
by average cal i per neasurenent of cores. For the
pur pose of determ ning the constructed thickness
of the pavenent, ten (10) cores per mle wll be
taken at randomintervals in each traffic |ane.
In addition, cores may be taken at other

| ocations as may be determ ned by the Engi neer.
If the neasurenment of any core is deficient in
excess of one-quarter (1/4) inch fromthe plan

t hi ckness, additional cores will be taken at
twenty-five (25)-foot intervals parallel to
centerline ahead and back of the affected

| ocation until the extent of the deficiency has
been det erm ned.
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It will be assuned that each core is
representative of the pavenent thickness for a

di stance extending one-half (1/2) the distance to
t he next core, neasured along centerline, or in
the case of a beginning or ending core, the

distance wll extend to the end of the pavenent
secti on.
The drilling of cores in irregular areas, or on

projects involving |less than 2,500 square yards
of concrete pavenent, may be waived by the
Engineer. In this case the designed thickness
will be considered as the neasured thickness.

l. Protection and Opening to Traffic. The
contractor shall protect the pavenent agai nst al
damage prior to final acceptance of the work by
the Engineer. Traffic shall be excluded fromthe
pavenent by erecting and maintaining barricades
and signs for at |east seven (7) days, or until
t he concrete pavenent achieves a strength of
3,000 pounds per square inch.

m Paving by Slip Form Slip-formng equipnent wll
be accepted providing it produces a paving
operation in conpliance with all the foregoing
requi renents other than forns.

Met hod of Measurenent. Final neasurenent will be nmade
to the nearest 1/10 square yard for acceptable
concrete pavenent in place.

Basi s of Paynent.

Concrete pavenent without integral curb shall be paid
on a square yard basis and shall not include any curb
or gutter. Curb and gutter shall be paid as a
separate item

Concrete paynent with integral curb shall be paid on a
square yard basis and shall be neasured to the face of

the curb. Integral curb shall be paid as a separate
item
Concrete pavenent shall include all |abor, equipnent,

and materials necessary for the conpletion of the
pavenent in place including excavation, backfill,
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grading, and all other work incidental to the
conpl etion of the street.

If any core nmeasurenment is deficient, the Director of
Public Wirks shall have the option of requiring
renmoval and replacenent of the pavenent at the
contractor’s expense or requiring the contractor to

| eave the deficient pavenent in place and requiring
the foll ow ng deductions in paynent.

Deficiency in Thickness Deducti on
Percent of Contract
Unit Price

0 — Yinch None

Over Y7 and not over %2 20

Over ¥ and not over %2 50

Over ¥ and not over 17 100

The above deductions will be applied to a section of

pavenment twenty five (25)-feet |ong and extending from
t he edge of the pavenent to a longitudinal joint in
that section of pavenent in which the deficient

measur enent was found. Deductions for deficient

t hi ckness or damaged pavenent will be entered on any
estimate after the informati on becones avail abl e.

If removal of the paynment is required, the contractor
will be required to renove the pavenent and to repl ace
it wwth one of a satisfactory quality and thickness
whi ch, when accepted, will be included in the pay
guantities. No paynent will be nmade for any costs
incurred in the renoval of the pavenent deficient in

t hi ckness or for the original pavenent placenent.

Deficient Pavenment on Private Projects. Prior to
acceptance of private projects by the City, cores wll
be taken to determ ne pavenent thickness. |[|f the
pavenment is found to be deficient in thickness, the
Director of Public Wrks has the option of requiring
renoval of the entire deficient pavenent or having the
contractor or Developer remt to the City an anount
equal to the value of the deduction shown in Paragraph
5 above. This anount is to offset future maintenance
costs necessary because of the deficient pavenent.
Pavenent deficient in thickness in excess of one (1)
inch will not be accept ed.
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B

| NTEGRAL CURB

1

Scope of Work. The work shall consist of furnishing

all labor, materials, and equi pnent necessary to
construct integral curbs in accordance with the plans
and specifications. Integral curbs shall be required

along the edges of all street pavenent as indicated on
t he plans, except at such l|location as the Engi neer may
direct. Depressed curbs shall be provided at al
driveway entrances and si dewal ks shown on the plans.

Mat eri al s.

a. Class “A’” Concrete shall be Portland Cenent
Concrete in accordance with Chapter VI of these
Speci ficati ons.

b. Expansi on joints shall be prefornmed expansion
joint fillers of a non-extruding type conform ng
to ASTM Desi gnati on D1751.

C. Joi nt sealing conmpound for contraction and
construction joints shall be one of the follow ng
types of material.

1. Hot pour pol yner rubber asphaltic sealer.
| medi atel y before applying the joint
sealer, all |oose debris, dust, and noisture

shal |l be renpved fromthe joint with
filtered and dry conpressed air at a m ni num
pressure of 80 psi. Any excess seal er shal
be renoved fromthe pavenent inmmedi ately
after sealing. The specified sealer
requires a special pot and the reconmended
pour tenperature is after sealing. The
specific sealer requires a special pot and
the recommended pour tenperature is 390
degrees F. This material shall conformto
ASTM D3405 and a certification shall be
required fromthe contractor certifying the
joint sealer neets this specification. The
City reserves the right to inspect and

eval uate the equipnent that will be used to
performthis operation; or

2. Col d pour polyner fortified crack fil
mat erial generally conform ng with ASTM D-
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1190 approved by the Engineer. This
material will have sone shrinkage so crack
must be slightly overfilled so that when
cured intw (2) to twelve (12) hours, the
result is about 1/2 to 1/4 of an inch
underfill ed.

A certification is required fromthe contractor
certifying that the joint sealer neets this
specification and is reasonable for its condition
up to six (6) nonths after acceptance of

proj ects.

d. Li quid curing conpound shall be a white pignented
menbrane-formng liquid conformng to the
requi renents of the ASTM Desi gnati on C309,
Type 2.

Constructi on Met hods

The integral curb shall be constructed i medi ately
follow ng the finishing operation unless otherw se
shown on the plans. Special care shall be taken so
that the curb construction does not |ag the pavenent
construction and forma “Cold Joint.”

Metal curb fornms shall be required to formthe backs
of all curbs except where street returns of smal
radi us or other special sections nake the use of steel
forms inpractical.

In placing curb concrete, sufficient vibrating shal
be done to secure adequate bond with the paving sl ab
and elimnate all voids in the curb.

Curbs shall be fornmed to the cross section as shown on
the drawings with a nmule or tenplates supported on the
side forns and with a wood float not | ess than four
feet in | ength.

The finished surface of the curb and gutter shall be
checked by the use of the ten (10)-foot straight edge
and corrected if necessary. Were grades are flat and
while the concrete is still plastic, the Engi neer nay
require the contractor to check the drainage at the
gutter by pouring water at the gutter summt and
observing its flowto the inlet. In order to prevent
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damage to the concrete surface, water should be poured
into a piece of inpervious paper or plastic.

In the construction of transverse joints of concrete
integral curb pavenent, special care nust be taken to
see that all transverse joints extend continuously

t hrough the pavenent and curb.

Joint Sealer. After the curing period, all sawed and
dummy groove joints in the pavenent shall be cl eaned
and sealed as follows: |Inmmediately before applying
the joint sealer, all |oose debris, dust, and noisture
shall be renoved fromthe joint with filtered and dry
conpressed air at a m ninum pressure of 80 psi.
Joints shall be lightly underfilled (about % inch) to
prevent extrusion of sealer. Any excess material has
to be renoved fromthe pavenent as soon after sealing
as possible. The type of seal er used nust be one of
the sealer materials listed in the material section
for Joint Sealing conpound.

Met hod of Measurenment. Final nmeasurenent will be nmade
to the nearest lineal foot of acceptable integra
concrete curb in place.

Basis of Paynment. Paynent for integral concrete curb

shall be on a lineal foot basis and include all |abor,
mat eri al s, and equi pnent necessary for the conpletion
of the curb in place, including backfilling and

gr adi ng.
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CHAPTER X. SI DEWALKS, CURB AND GUTTER, AND DRI VEWAYS

A SI DEWALKS

1

General. Sidewal ks are generally required in
subdi vi sions and on at | east one side of residentia
streets and on both sides of collector and arteri al
streets. The outside edge of the sidewal k shall be
pl aced one foot inside of the street right-of-way
line. Residential sidewal ks shall be a m ni nrum w dth
of four (4) feet.

Design. Sidewal ks are constructed from Cl ass “A’
Portl and cenent concrete, four (4) inches thick,
except 6-inch thickness is required in residentia

dri veways and 8-inch reinforced thickness is required
in comercial driveways These thicknesses shal
extend 18 inches on either side of the driveway. All
dri veway sections shall be placed over 4 inches
conpacted Type | aggregate base. The sidewal k shal
have a cross-slope of one fourth (% inch per foot
toward the street. The sidewal k slab shall not be

| onger than six (6) feet nor |less than four (4) feet.
The sidewal k plan nmust show the sidewal k in plan,
profile, and typical cross section. For sidewal ks to
be constructed on uni nproved streets, it is necessary
to obtain sufficient field data to determ ne the
probabl e future grade of the street curb and design

t he sidewal k accordingly.

If street plans are being submtted, the sidewal k nust
be shown in plan on the street plans and on the

typi cal cross-section. The sidewal k profile may be
omtted on streets where curbs are existing or

pr oposed.

Expansi on Joints. Expansion joints, one-half (1/2)
inch thick shall be indicated on the plan on each side
of the driveways, at intersecting wal ks or curbs and
other locations as required. |If the sidewalk is

pl aced adj acent to the curb and gutter, transverse
expansion joints are required to match the expansion
joints in the curb and gutter. A three fourths(3%)

i nch expansion joint shall be used between the

si dewal k and the curb.




Wheel Chair Ranps. Wheel chair ranps are required at
all street intersections and at any marked m dbl ock
crossings. No structures will be permtted within
wheel chair ranp areas.

AND GUTTER

General. Curb and gutter are required on all public
i nprovenent street projects.

Design. Curb and gutter is to be constructed from
Class “A’ Portland cement concrete. The width of the
curb and gutter is to be two (2) feet six (6) inches.
The curb height is to be six (6) inches and the gutter
cross-slope is to be one and three-fourth(1l %) inches
intw (2) feet. The thickness of the gutter shall be
six (6) inches. The street plan shall show the top of
curb elevation in the profile. At driveway |ocations
shown on the plans the gutter is to be carried across
the drive while the curb is depressed to match the
driveway slope. |If driveway |ocations are not shown
on the plans, curbs cannot be depressed.

Expansi on Joints. Bitum nous prefornmed expansion
joints, three fourth (3/4) inches thick and precut to
t he exact cross-section of the curb and gutter shal
be placed at all driveway and intersection radii and
at intervals of not nore than two hundred (200) feet.

C. DRI VEWAYS

1

General. Driveway approaches are |located to serve the
operation of autonobiles and other vehicles fromthe
street pavenent to a garage, parking area, building
entrance, structure, or other approved use |ocated on
t he property.

Design. Residential driveway approaches shall be
constructed using six (6) inch thick Cass “A”
concrete. Non-residential/conmmercial driveway
approaches shall be constructed using eight (8) inch
thick reinforced Cass “A” concrete (#4 rebar 18
inches on center with fibernmesh equal to the stee
volune). When a driveway approach intersects an

exi sting four (4)-inch sidewal k, the area of the
sidewal k within the driveway area and for a distance
of eighteen (18) inches on each side of the driveway



shal |l be renoved and reconstructed with six (6) inch

t hi ck concrete or except eight (8) inch thick

Class “A’ concrete (#4 rebar 18 inch on center or

equi val ent fibernesh steel). The grade of the
driveway approach fromthe gutter line shall rise on a
constant grade to a point five (5 feet fromthe
right-of-way line. The elevation of the point is to
be the | east one-fourth (1/4) inch above the nornal
top of curb, and not steeper than three-fourths (3/4)
foot for the distance between the curb and the point.
The remaining five (5) feet of the approach shall rise
at the rate of one-fourth (1/4) inch per foot.

No driveway approach shall be permtted which wll
interfere with any existing parking neters, signs,
traffic control devices, plantings, cables, poles,
guys, water nmains, gas mains, or other public
utilities. No part of any driveway approach may be
| ocated with four (4) feet of a drop inlet or other
dr ai nage structure.

No part of any driveway approach shall be | ocated
within forty (40) feet of a point on the right-of-way
i ne opposite the end of a raised nedi an.

Joint driveway approaches shall be permtted only if
there is a perpetual nutual access agreenent approved
by the City Attorney and filed of record in the G eene
County Recorder’s Ofice.

The wi dth of residential driveway approaches shall not
exceed twenty-two (22) feet and shall not be |l ess than
twelve (12) feet for new construction, and not | ess
than the existing approach for reconstruction.

All driveway approaches shall be located to provide
the follow ng mnimum cl earances: Nearest edge of the
driveway to nearest right-of-way line of alleys, ten
(10) feet; nearest edge of the driveway to property
line, five (5) feet; on corner |lots, nearest edge of
the driveway to nearest right-of-way |ine of an
intersecting street, twenty (20) feet, but in no case
shall the driveway return extend closer than fifteen
(15) feet to the intersection right-of-way line
extended. Wiere sight distance triangles exist, the
near est edge of the driveway to nearest corner of
triangle shall be at |east twenty (20) feet.



The edges of driveway approaches may be skewed so that
the angl e between the street right-of-way |line and the
edge of the doorway approach is not |ess than sixty
(60) degrees.

The radius of the driveway approach shall be designed
based on street classification and shall not, in any
case, extend beyond the projection of the adjacent
property |ine, extended perpendicularly to the right-
of -way |ine.

Expansi on Joints. One-half (1/2) inch thick expansion
joints shall be used between the edges of the driveway
approach and the sidewal k and at the right-of-way
[ine.

Sawcutting Curb and Gutter. The curb and gutter
section adjacent to the driveway (radius point to
radi us point) shall be sawcut full depth and renoved
before placing the new driveway. The section of
renmoved curb and gutter shall be placed at the sane
time as the driveway approach matching the approach
t hi ckness and rei nforcenent requirenents. Any danage
to the adjacent curb and gutter and street section
shall be the responsibility of the contractor to
repair or replace in accordance with the inspector’s
det erm nati on.




CHAPTER XI. PLANT M X Bl TUM NOUS BASE COURSE

A Bl TUM NOUS BASE COURSE

1

Scope of Wrk. The work shall include all |abor,

equi pnent, and materials necessary for the furnishing,
m xi ng, hauling, placing, and consolidation of plant
m X bi tum nous base course in accordance with the

pl ans and contract docunents.

Mat eri al s.

a. Asphalt Cenent. This material shall be
honogenous and free fromwater, and shall not, on
heati ng, foam bel ow the specified mninmmflash
point. It shall be prepared by refining crude
petrol eum by suitable nethods. It shall conform
to the requirenents of the follow ng table for
penetration grade 85-100. WMaterial from any one
source for any one source for any one contract
shall not vary nore than 0.02 in specific

gravity.
Asphalt Cenent Tabl e

85 - 100
Penetrati on G ade Mn. | Mx.
Eggetratlon at 25C (77F) 100g, 5 85 100
Fl ash point, (C eveland open cup),

232 ---
degrees C
(F) (450)
Ductility, 5 cmnmin, 25 C (77F), cm| 100 ---
Solubility in trichloroethyl ene,

99.0 ---
per cent
Spot test-Standard Naphtha (Note 1) T?%i;
Thin-filmoven test 1/8 in., 163 C
(325 F), 5 hour; Loss on heating --- 1.0
per cent
Penetration of residue, percent of 50 L
ori gi nal
Ductility of residue, 5 cmmn 25 75 o

C, (77F), cm

Note 1 — The spot test shall be conducted in
accordance wwth AASHTO T 102, with the foll ow ng
nodi fications: Add to Section 5.2.1, “If,
however, the drop forns a uniformy brown

Xl -1



circular stain, the test shall be reported as
negative. In case of dispute, the entire test
shall be repeated.” Delete Section 5.3 through
7.3, inclusive.

Fi ne Aggregate. Fine aggregate for bitum nous
base course shall be a fine, granular material
natural ly produced by the disintegration of rock
of a siliceous nature. Wth witten approval of
t he Engi neer, chat sand produced fromflint chat
in the Joplin area, or fines manufactured from
crushed linestone, igneous rock and chert gravel,
or wet bottom boiler slag may be used as fine
aggregate for asphaltic concrete. Fine aggregate
shall be free from cenented or congl onerated

| unps and shall not have any coating or injurious
material. The percentage of del eterious
substances shall not exceed the follow ng val ues:

[tem Per cent by
Wi ght
Clay |unps or shale 1.0
Total |ightweight particles, 0.5
i ncluding coal or lignite
O her del eterious substances 0.1

Li ght wei ght sand particles are not considered

del eterious |ightweight particles. The total

i ghtwei ght particles requirenent shall not apply
to wet bottom boil er slag, angular chert sand, or
manuf act ured sand.

Mneral Filler. Mneral filler shall consist of
| i mest one dust, Portland cenent, or other
suitable mneral matter. It shall be thoroughly
dry and free of |unps consisting of aggregations
of fine particles. Wen tested in accordance

Wi th AASHTO T37 the mneral filler shall conform
to the foll owi ng gradation requirenents.

Per cent
Passing No. 30 sieve 100
Passi ng No. 50 sieve 95 - 100
Passing No. 100 sieve 90 - 100
Passi ng No. 200 sieve 70 - 100
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Graded Aggregate. G aded aggregate for

bi tum nous base shall consist of sound, durable
rock particles, free from objectionabl e coatings.
When tested in accordance with AASHTO T 96, the
per cent age of wear shall not exceed 55. The
percent age of del eterious substances shall not
exceed the follow ng val ues and the sum or
percentages of all del eterious substances shal
not exceed eight (8) percent.

Per cent
Passi ng by
Vi ght
Del et eri ous Rock 8.0
Mud Bal | s and Shal e conbi ned 2.0
Clay, uniformy dispersed 3.0
O her foreign materi al 0.5

The gradation of the course aggregate shall be
such that the total aggregate neets the gradation
requi renents specified hereafter in Paragraph
three (3) prior to being fed into the cold
aggregat e feeders.

Type | Aggregate shall conformto the follow ng
requi renents:

Type | aggregate shall be essentially |inmestone
or dolomte. It shall not contain nore than
fifteen (15) percent deleterious rock and shal e.
Sand may be added only for the purpose of
reducing the plasticity index of the fraction
passing the No. 40 sieve in the finished product.
Any sand, silt, clay, and any del eterious rock
and shal e shall be uniformy distributed

t hroughout the mass. The aggregates shal
conformto the foll owi ng gradation requirenents:

Per cent
Passing one (1) inch sieve 100
Passi ng one-half (1/2) inch 60 - 90
Si eve
Passing No. 4 sieve 40 - 60
Passi ng No. 40 sieve 15 - 35

The fraction passing the No. 40 sieve shall have
a plasticity index not to exceed six (6).
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(1) Material. The asphalt cenent material used
for prime coat shall be Type MC, grade M-
30, and be honpbgenous and free from water,
and shall not, on heating, foam below the

specified mninmumflash point. It shall be
prepared by refining crude petrol eum by
sui table nmethods. It shall conformto the

requi renents of the following table for the
penetration or viscosity grade specified
herein. Material fromany one source for
any one contract shall not vary nore than
0.02 in specific gravity.

Type MC Liquid Asphalt
MC- 30
G ade M n Max.
Wat er, percent -- 0.2
Fl ash point (Tag open cup), degrees | 38 - -
C
(F) (100) |--
Kinematic Viscosity at 60C (140 F), | 30 60
centi st okes
Distillation test:
Distillate, percentage by vol une of
total distillate
To 360 C (680 F)
To 225 C (437 F) - - 25
To 260 C (500 F) 40 70
To 315 C (600 F) 76 93
Resi due fromdistillation to 360 C |50 --
(680 F) vol une percentage of sanple
by difference
Tests on residue fromdistillation: | 120 250
Penetration, 100 g. 5 sec., at 25 C
(77 F)
Ductility, 5 cmmn., cm(Note 1) 100 - -
Solubility in trichloroethylene, 99.0 |--
per cent
Spot test-Standard Naptha (Note 2) Negat
ive

Note 1 — If the ductility at 25C *77F) is |less
than 100 cm the material will be acceptable if
its ductility at 15.6 (60F) is nore than 100 cm

Note 2 — The spot tests shall be conducted in

accordance with AASHTO T 102, with the foll ow ng
nodi fications: Add to Section 5.2.1, “If,
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however, the drop fornms a uniformy brown
circular stain, the test shall be reported as
negative. |In case of dispute, the entire test
shall be repeated.”

3. Conposi tion of M xtures.

a.

Aggregate conposition. The bitum nous base shal
be conposed of a m xture of crushed |inestone or
dolom te, except as hereinafter permtted, filler
i f needed, and asphalt cenent. The aggregate
prior to mixing with asphalt cenent shall neet
the follow ng gradation requirenents:

Percent by Wi ght
Passing 1-inch sieve 100
Passing Y2inch sieve 60- 90
Passi ng No. 4 sieve 35- 65
Passi ng No. 10 sieve 25-45
Passing No. 40 sieve 10- 30
Passi ng No. 200 sieve 5-12

At the option of the contractor, fine aggregate
havi ng 100- percent passing the three eighths
(3/8)-inch sieve and not nore than six (6)
percent passing the No. 200 sieve may be

i ncorporated into the m xture. The total
quantity of such fine aggregate shall not exceed
thirty (30) percent by weight of the conbined
aggr egat e.

The conposition of the m xture shall be as
di rected by the Engineer and shall conformto the
followng Ilimts by weight.

Per cent
Total M neral Aggregate 94-97
Asphal t Cenent 3-6

Job-m x formula. Prior to preparing any of the
m xture on the project, the contractor shal
submt for the Engineer’s approval, a job-mxXx
formula for the mxture to be supplied for the
project. No mxture will be accepted for use
until the job-mx forrmula for the project is
approved by the Engineer. The job-mx formula
shall be within the gradation range specified for
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bi t um nous base and shall include the type and
sources of all materials, the gradations of the
aggregates, and the relative quantity of each
ingredient, if nore than one, and shall state a
definite percentage for each fraction of
aggregate. No job-mx fornmula will be approved
whi ch does not permt within the limts specified
in Paragraph 3 herein the full tol erances

speci fied; Paragraph 3c herein for asphalt cenent
and not |ess than one-half (1/2) the tol erances
specified in Paragraph 3d herein for materi al
passing the No. 10 sieve and the nmaterial passing
the No. 200 sieve. The job-mx fornula approved
for the mxture shall be in effect until nodified
in witing by the Engineer. Wen unsatisfactory
results or other conditions nmake it necessary, or
shoul d a source of material be changed, a new
job-m x fornmula may be required.

Changes in proportions. The Engineer will nake
such changes in the proportions of asphalt cenent
and aggregates as he considers necessary within
the limts of the specifications. The proposed
m xture wll be conpacted and tested in the

| aboratory in accordance with AASHTO T 167 and
the bul k specific gravity will be determ ned in
accordance with the procedures described in
AASHTO T 165. The m xture of m neral aggregate
and asphalt cement shall result in a bitum nous
m xture, which will be durable and retain

sati sfactory cohesion and stability in the
presence of noisture. Chem cal additions
approved in witing by the Engi neer may be nade
to the asphalt, cenment, or to the m xture.

Gradation control. In producing m xtures for the
project, the plant shall be so operated that no

i ntentional deviations fromthe job-mx formula
are made. M xtures as produced shall be subject
to the follow ng tol erances and control s:

(1) Total aggregate gradation shall be within
the master range specified in Paragraph 3a,
her ei n.
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(2) Maxinmumvariations fromthe approved job-m x
formula shall be within the follow ng
t ol erances:

Passing No. 10 sieve +/-5.0% points
Passi ng No. 200 sieve +/-2.0% poi nts

(3) Quantity of asphalt cenent introduced into
the m xer shall be that quantity specified
in the job-mx fornmula. No change nay be
made in the quantity of asphalt cenent
specified in the job-m x formula w thout
witten approval of the Engineer. The
guantity of asphalt cenent determ ned by
calculation or tests on the final mxture
shall not vary nore than +/- 0.5 percentage
points fromthe job-m x fornul a.

e. Commercial M xture. The contractor may, at his
option, use an approved comercial mxture. The
contractor shall, at |east seven (7) days prior

to the desired tine of use, furnish a statenent
setting out the source and characteristics of the
m xture he proposes to furnish. The statenent
shall include (1) the types and sources of
aggregat es, percentage range of each, and range
of conbi ned gradation; (2) the percent and grade
of asphalt; and (3) the mxing tinme and range of
m xture tenperature. The plant shall be designed
and operated to produce a uniform thoroughly

m xed material free fromsegregation. |If the
proposed mi xture i s approved by the Engi neer, the
conponent materials and the m xture delivered
will be accepted or rejected by visual

i nspection. The supplier shall, with each truck
| oad, furnish a certification in triplicate that
the materials and m xture delivered are in
conformance with this approved proposal. The

m xture shall be transported, placed, and
conpacted in accordance wth the requirenents
speci fied hereinafter.

Construction Requirenents.

a. Weat her Limtations. Bitum nous m xtures shal
not be placed (1) when either the air tenperature
or the tenperature of the surface on which the
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m xture is to be placed is bel ow 35 degrees F and
falling, (2) on any wet or frozen surface, or (3)
when weat her conditions prevent the proper

handl ing or finishing of the m xture.

Subgrade Preparation. The subgrade shall be
prepared in accordance with the requirenents of
Section |1l of these Specifications.

Aggregate Base. Four inches of Type 1 Aggregate
Base shall be placed under all pavenents and
shall extend 1’'-0" beyond the back of curbs. The
aggregate material shall be conpacted to not |ess
than ninety-five percent (95% of Standard

maxi mum density. Misture shall be added to the
mat eri al during conpaction only when it is
necessary to obtain the required density.
Measurenent for paynment of the aggregate shall be
by truck ticket or conputed to the |ines and
grades of the aggregate on plans and wei ghing 116
pounds per square yard per inch of thickness plus
five percent (5% for noisture, whichever is
smaller. Al extra aggregate used under
pavenents shall be the contractor’s

responsi bility.

Application of Prinme Coat. A bitum nous prine
coat shall be applied to all Aggregate Base
courses to which bitum nous material shall be
appl i ed when the asphalt thickness is |less than
five (5) inches. The prinme coat shall be applied
to the wdth of the section to be prinmed by nmeans
of a pressure distributor in a uniform

conti nuous spread. The application rate shall be
.35 gallon per square yard. The prinmer shall be
heated at the tine of application to a
tenperature specified in the table bel ow

Application Tenperature for Bitum nous Materials

Bi t um nous Tenper at ure, Degrees Fahrenheit
Mat . Spr ayi ng M xi ng

M n. Max. M n. Max.
Li qui d Asph
NC G ade 30 70 150 50 110

Xl -8



Care shall be taken that the application of

bi tum nous material at the junctions of spreads
is not in excess of the specified quantity.
Bui | di ng paper shall be placed over the end of
t he previous applications and the joining
application shall start on the buil ding paper.
Bui | di ng paper used shall be renoved and
satisfactorily disposed of. Pools of priner
material remaining on the surface after the
application shall be renoved.

When traffic i s maintained, not nore than one
hal f of the width of the section shall be treated
in one application and one-way traffic wll be
permtted on the untreated portion of the
roadbed. As soon as the bitum nous material has
been absorbed by the surface and will not pick
up, traffic shall be routed to the treated
portion and the remaining width of the section
shal | be prined.

If, after the application of the prinme coat, the
bitum nous naterial fails to penetrate, and the
roadbed nust be used by traffic, sand blotter
material shall be spread in the quantity required
to absorb any excess bitum nous naterial .

The primer shall be properly cured, and the
primed surface shall be cleaned of all dirt and
surplus sand before the next course is placed.

Transportation. The prepared base course m xture
shall be transported fromthe paving plant to the
work in tight vehicles previously cleaned of al
foreign materials. The inside of truck beds
shall be lubricated with a thin oil to prevent
the m xture fromadhering to the bed, but an
excess of lubricant will not be permtted. Each
| oad shall be covered with canvas or other
suitable material of sufficient size to protect

it fromthe weather. No |oads shall be sent out
so late in the day that spreadi ng and conpacti ng
of the m xture cannot be done during daylight.

Spreadi ng. The base course, prined surface, or

precedi ng course or |layer shall be cleaned of al
dirt, packed soil, or any other foreign naterial
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prior to spreading the bitum nous m xture. Wen
delivered to the roadbed, the mi xture shall be at
a tenperature, which will permt proper placenent
and conpaction. It shall be spread with an
approved spreading and finishing machine in the
nunber of layers and in the quantity required to
obtain the conpacted thickness and cross section
shown on the plans. The conpacted thickness of a
single layer shall not exceed four (4) inches
except the uppernost |ayer directly under the
surface course for travel ways and auxiliary

| anes shall be placed in a single layer not to
exceed the width and thickness shown on the
plans. | n w dening construction the material may
be placed in two |ayers, provided the thickest

| ayer is placed first and no individual |ayer has
a conpacted thickness greater than seven (7)

i nches. On base w dening work, a succeedi ng

| ayer of bitum nous m xture may be placed the
same day as the previous layer, if it can be
shown that the desired results are being
obtained. On small areas, and on areas which are
i naccessi bl e to nechani cal spreadi ng and
finishing equipnent, the m xture may be spread
and finished by hand nethods if permtted by the
Engi neer.

The m xture shall be spread without tearing the
surface and struck off so that the surface is
snooth and true to cross section, free from al
irregularities, and of uniformdensity

t hroughout. Care shall be used in handling the
m xture to avoid segregation. Areas of
segregated m xture shall be renoved and repl aced
wWith suitable m xture. The outside edges of the
base shall be constructed to an angl e of
approximately 45 degrees with the surface of the
roadbed. The outside edge alignnent shall be
uniformand any irregularities shall be corrected
by addi ng or renoving m xture before conpacti ng.

If required by the contract, a |eveling course
consisting of a |ayer of variable thickness shal
be spread to the desired grade and cross section
to elimnate irregularities in the existing
surface. Spot-1leveling operations over snall
areas, with featheredgi ng at high points and ends
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of spot areas, may be required prior to placing
the I eveling course. Rigid control of the

pl acenment thickness of the leveling course wll
be required. The use of an approved finishing
machine will be required on the spot |eveling and
the leveling course, except that the spreadi ng of
the spot-leveling with a bl ade grader will be
permtted if results indicate the mxture is
practically free from segregati on.

Joints. Longitudinal and transverse joints shal
be carefully nade and well bonded. Transverse
joints shall be formed by cutting back on the
previous run so as to expose the full depth of
the layer. The longitudinal joints in one |ayer
shall offset those in the |ayer imredi ately bel ow
by approximately six (6) inches.

Conpaction. Rolling shall include the use of
both a pneunatic tire roller and a steel wheel
roller. Rolling shall begin as soon after
spreading the mxture as it wll bear the wei ght
of the roller wthout undue displacenent. All
rollers shall be in satisfactory condition
capabl e of reversing w thout backlash, and stee
wheel rollers shall be equi pped with scrapers.
Rol  ers shall have a system for noistening each
roll or wheel. A trench roller shall be used on
depressed areas inaccessible to regular wdth
equi pnent. The conpacted m xture shall have a
density of not less than ninety-five (95%
percent of that obtained by the |aboratory
conpaction of a specinen nade in the proportions
of the approved mi xture. Density will be
determ ned by the direct transm ssion nucl ear
nmet hod or by a specific gravity nethod.

In lieu of roller and density requirenents,

m xtures used for shoul ders adjacent to rigid
pavenent, shoul ders adjacent to resurfaced rigid
pavenent, tenporary bypasses to be maintai ned at
t he expense of the contractor, and areas where a
commercial mxture is used shall be thoroughly
conpacted by at |east three conpl ete coverages
over the entire area with either a pneumatic tire
roll er weighing not |ess than ten (10) tons, a
tandemtype steel wheel roller weighing not |ess
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than ten (10) tons, or an approved vibratory
roller. Final rolling shall be done with the
tandemtype steel wheel roller. Rolling shall be
performed at proper tine intervals on each |ayer
and shall be continued until there is no visible
evi dence of further consolidation.

i Surface Tol erance. The finished |ayers shall be
substantially free fromwaves or irregularities
and shall be true to the established crown and
grade. At transverse construction joints the
surface of all layers shall not vary froma ten
(10)-foot straightedge, applied parallel to the
centerline, by nore than one-fourth (1/4) inch,
except that the entire surface of the final Iayer
of plant m x bitum nous base m xture shall not
vary fromthe ten (10)-foot straightedge by nore
t han one-eighth (1/8) inch if this layer is used
as the final riding surface course. Areas
exceeding this tolerance shall be rerolled,
repl aced, or otherw se corrected in a manner
satisfactory to the Engi neer.

j - Tol erance in Pavenent Thickness. It is the
intent of these specifications that the plant m x
bi t um nous base course shall be constructed
strictly in accordance with the thickness shown
on the plans. The total thickness of the
pavenment will be measured by coring as indicated
in Chapter XIl. \Were any pavenent is found
deficient in thickness, corrective actions shal
be taken as indicated in Chapter Xl I.

No additional conpensation will be allowed the
contractor for any plant m x bitum nous base
course constructed in excess of the thickness
requi renents of the plans and specifications.
The surface fromwhich the cores have been taken
shall be restored by the contractor within forty
ei ght (48) hours using a m xture acceptable to

t he Engi neer.

Met hod of Measurenent. Full depth pavenent areas of
pl ant m x bitum nous base course will be neasured to
t he nearest one tenth (1/10) square yard. Areas
requiring a variable thickness bitum nous base course
will be neasured on a per ton basis. The weight of
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t he bitum nous base course for the areas requiring a
vari abl e thickness will be determ ned from wei ght
tickets for each truck delivering base course to the
job site. Final nmeasurenent for variable thickness
base course will be to the nearest one tenth (1/10)
ton of acceptabl e base course.

Basi s of Paynent.

Paynment for all plant m x bitum nous base course shal
include all labor, materials, and equi pnment necessary
for the construction of the bitum nous base course in
place. Prinme coat will be considered incidental to
sai d construction unless specified separately in the
speci fications.

Paynment for full depth pavenent areas of plant m x

bi t um nous base course will be on a square yard basis.
Paynent for variable thickness bitum nous base course
will be on a per ton basis. |In case a truck |oad of

bi t um nous base course is to be spread in both areas
of full depth pavenent and vari abl e depth pavenent,
the contractor and Engi neer shall agree on the tonnage
of that portion of the |oad used in the variable depth
area, prior to its placenent. The conversation from
tons to square yards is based on 110 | bs./sq. yd/inch.
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CHAPTER Xl I. PLANT M X BI TUM NOUS SURFACE COURSE

A Bl TUM NOUS BASE COURSE

1

Scope of Wrk. The work shall include all |abor,

equi pnent, and materials necessary for the furnishing,
m xi ng, hauling, placing, and consolidation of plant
m X bi tum nous base course in accordance with the

pl ans and contract docunents.

Mat eri al s.

a. Asphalt Cenent. This material shall be
honogenous and free fromwater, and shall not, on
heati ng, foam bel ow the specified mninmmflash
point. It shall be prepared by refining crude
petrol eum by suitable nethods. It shall conform
to the requirenents of the follow ng table for
penetration grade 85-100. WMaterial from any one
source for any one contract shall not vary nore
than 0.02 in specific gravity.

85 - 100
Penetrati on G ade M n. VBx.
Eggetratlon at 25C (77F) 100g, 5 85 100
Fl ash point, (d evel and open cut),

232 ---
degrees C
(F (450)

Ductility, 5 cmmn, 25 C (77F), cm| 100 ---
Solubility in trichloroethylene,

99.0 ---
per cent
Spot test-Standard Naphtha (Note 1) T?%t
Thin-filmoven test 1/8 in., 163 C
(325 F), 5 hour; Loss on heating --- 1.0
per cent
Penetration of residue, percent of 50 L
ori gi nal
Ductility of residue, 5 cmmn 25 75 L

C, (77F), cm

Note 1 — The spot test shall be conducted in
accordance with AASHTO T 102, with the foll ow ng
nodi fi cations: Add to Section 5.2.1, “If,
however, the drop fornms a uniformy brown
circular stain, the test shall be reported as
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negative. |In case of dispute, the entire test
shall be repeated.” Delete Section 5.3 through
7.3, inclusive.

Coarse Aggregate. All course aggregate shal
consi st of sound, durable rock, free from
cenented lunps or objectionable coatings. Wen
tested in accordance with AASHTO T96, the
percent age of wear shall not exceed 50. The
per cent age of del eterious substances shall not
exceed the follow ng val ues and the sum of
percentages of all del eterious substances shal
not exceed eight (8) percent.

Per cent by
Wi ght
Del et eri ous Rock 8.0
Shal e 1.0
O her Foreign Material 0.1

The requirenments of this section apply to each
size or fraction of aggregate produced.

If a density requirenent is specified for plant

m X bitum nous surface course the total quantity
of chert in each size or fraction of produced
crushed stone aggregate, including that permtted
as deleterious, shall not vary nore than ten (10)
percentage points fromthe quantity present in

t he aggregates used in the approved | aboratory

j ob m xtures.

Gravel aggregate shall be washed sufficiently
any obj ectionabl e coating.

Fi ne Aggregate. Fine aggregate for plant mx

bi t um nous base course shall be a fine, granular
material naturally produced by the disintegration
of rock of a siliceous nature. Wth witten
approval of the Engi neer, chat sand produced from
flint chat in the Joplin area, or fines

manuf actured from crushed |inestone, igneous rock
and chert gravel, or wet bottom boiler slag may
be used as fine aggregate for asphaltic concrete.
Fi ne aggregate shall be free fromcenented or
congl onerated | unps and shall not have any
coating or injurious material. The percentage of
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del et eri ous substances shall not exceed the
fol |l owi ng val ues:

Item Percgnt by
Vi ght
Cay lunps or shale 1.0
Total |ightweight particles, 0.5
i ncluding coal or lignite
O her del eterious substances 0.1

Li ght wei ght sand particles are not considered

del eterious |ightweight particles. The total

I i ghtwei ght particles requirenent shall not apply
to wet bottom boil er slag, angular chert sand, or
manuf act ured sand.

Mneral Filler. Mneral filler shall consist of
| i mestone dust, Portland cenent, or other
suitable mneral matter. It shall be thoroughly
dry and free of |unps consisting of aggregations
of fine particles. Wen tested in accordance

Wi th AASHTO T37 the mineral filler shall conform
to the follow ng gradation requirenents.

Per cent
Passing No. 30 sieve 100
Passi ng No. 50 sieve 95 - 100
Passi ng No. 100 sieve 90 - 100
Passi ng No. 200 sieve 70 - 100

The gradation of course aggregate shall be
such that the total aggregate neets the gradation
requi renents specified hereafter in Paragraph 3.

3. Conposition of M xtures.

a.

Gradation of Conbi ned Aggregates. The total
aggregate prior to mxing with asphalt cenent
shall neet the follow ng requirenents for G ade D
m xture:

GRADE D
Gradation Percent Passing By
Wi ght
Passi ng 3/4-inch sieve 100
Passi ng ¥2inch sieve 95-100
Passi ng No. 4 sieve 60- 90
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Passi ng No. 10 sieve 35- 65
Passi ng No. 40 sieve 10- 30
Passi ng No. 200 sieve 4-12

The conbinations of materials are required in
this section shall neet the gradation
requi renents specified for the work.

Not | ess than fifteen (15) percent nor nore than
thirty (30) percent natural siliceous sand,

por phyry sand, manufactured sand, or flint sand
of approved quality shall be added as a separate
ingredient. Sand shall have one hundred (100%
percent passing the three-eighths inch (3/8")
sieve and not nore than six (6% percent passing
t he No. 200 sieve.

The conposition of the mixture shall conformto
the followwng limts by weight:

Per cent
Total M neral Aggregate 92.0 — 96.5
Asphal t Cenent 3.5 -8.0

Job-m x forrmula. Prior to preparing any of the
m xture on the project, the contractor shal
submt for the Engineer’s approval, a job-mx
formula for the mxture to be supplied for the
project. No mxture will be accepted for use
until the job-mx forrmula for the project is
approved by the Engineer. The job-m x fornula
shall be within the gradation range specified,
and shall include the type and sources of al
mat eri als, the gradations of the aggregates, and
the relative quantity of each ingredient, and
shall state a definite percentage for each
fraction of aggregate. No job-mx formula wll
be approved which does not permt within the
l[imts specified in Paragraphs 3a and 3c, the
full tolerances specified in Paragraph

3 (e)herein for asphalt cenment and not |ess than
one-half (1/2) the tol erances designated for
materi al passing the No. 10 sieve and the

mat eri al passing the No. 200 sieve. The job-mx
formul a approved for the m xture shall be in
effect until nodified in witing by the Engi neer.
When unsatisfactory results or other conditions
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make it necessary, or should a source of nateri al
be changed, a new job-m x fornmula may be
required.

Changes in proportions. The Engineer will nake
such changes in the proportions of asphalt cenent
and aggregates as he considers necessary within
the limts of the specifications. The proposed
m xture will be conpacted and tested in the

| aboratory in accordance with AASHTO T 167 and
the bul k specific gravity will be determ ned in
accordance with the procedures described in
AASHTO T 165.

The m xture of mneral aggregate and asphalt
cement shall result in a bitum nous m xture,
which will be durable and retain satisfactory
cohesion in the presence of noisture. Chenica
addi tions approved in witing by the Engi neer may
be made to the asphalt cenent or to the m xture.

Gradation control. In producing mxtures for the
project, the plant shall be so operated that no

i ntentional deviations fromthe job-mx formula
are made. M xtures as produced shall be subject
to the follow ng tol erances and control s:

(1) Total aggregate gradation shall be within
the master range specified in Paragraph 3a,
her ei n.

(2) Maximumvariations fromthe approved job-m X
formula shall be within the foll ow ng
t ol erances:

Passi ng No. 10 sieve +/- 5.0 % points
Passi ng No. 200 sieve +/- 2.0 % points

(3) Quantity of Asphalt Cenent introduced into
the m xer shall be that quantity specified
in the job-mx fornmula. No change may be
made in the quantity of asphalt cenent
specified in the job-m x formula w thout
witten approval of the Engineer. The
quantity of asphalt cenent determ ned by
calculation or tests on the final m xture
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shall not vary nore than +/- 0.5 percentage
points fromthe job-m x fornula.

Commercial M xture. The contractor may, at his
option, use an approved commercial m xture. The
contractor shall, at |east seven (7) days prior
to the desired tine of use, furnish a statenent
setting out the source and characteristics of the
m xture he proposes to furnish. The statenent
shall include (1) the types and sources of
aggregat es, percentage range of each, and range
of conbi ned gradation; (2) the percent and grade
of asphalt; and (3) the mxing time and range of
m xture tenperature. The plant shall be designed
and operated to produce a uniform thoroughly

m xed material free fromsegregation. |If the
proposed m xture and plant are approved by the
Engi neer, the conponent nmaterials and the m xture
delivered wll be accepted or rejected by visua

i nspection. The supplier shall furnish with each
truck load, a certification in triplicate that
the materials and m xture delivered are in
conformance with this approved proposal. The

m xture shall be transported, placed, and
conpacted in accordance with the requirenents
speci fied hereinafter.

Constructi on Requirenents.

a.

Weat her Limtations. Bitum nous m xtures shal

not be placed (1) when either the air tenperature
or the tenperature of the surface on which the

m xture is to be placed is bel ow 35 degrees F and
falling, (2) on any wet or frozen surface, or (3)
when weat her conditions prevent the proper

handl ing or finishing of the m xture.

Subgrade Preparation. The subgrade upon which

bi t um nous surface course is to be placed shal

be prepared in accordance with the requirenents
of Section Ill of the Specifications. |If the

bi t um nous surface course is to be placed upon
the top of a conpl eted base course or existing
hard surfaced pavenent, then the base course or
exi sting pavenent will be considered the subgrade
for the next operation.
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C.

Tack Coat .

(1)

(2)

(3)

Material. The asphalt cenent nmaterial used
for tack coat shall be enulsified asphalt
neeting the requirenments of AASHTO ML40 or
M208, and shall be G ade SS-1 or SS-1H as
desi gnated by the Engi neer.

Preparation of Surface. The existing
surface shall be free of all dust, |oose
material, grease, or other foreign materi al
at the time the tack is applied. Any fat

bi tum nous surface m xture or bitum nous
joint material wll be renoved by others

wi t hout cost to the contractor before the
tack is applied. The surface shall be dry
when the tack is applied, except in the case
of emul sified asphalt.

Application. Bitum nous material shall be
applied uniformy with a pressure
distributor at the rate specified in the
contract, or as revised by the Engineer to
be within a m nimum of 0.02 and a maxi num of
0.10 gallon per square yard. |In using

enul sified asphalt, water may be added to
the material and m xed therewith in such
proportion that the resulting mxture wl|l
contain not nore than fifty (50) percent of
added water, the exact quantity of added
water to be specified by the Engineer. The
application of the resulting m xture shal
be such that the original emulsion will be
spread at the specified rate. The tack
material shall be heated at the tinme of
application to a tenperature specified in
the table below. The tack material shall be
properly cured and the tacked surface shal
be cl eaned of all dirt and surplus sand
before the next course is placed.
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Application Tenperatures
Bi t um nous Materi al Tenperat ure, Degrees
Fahr enhei t
Spr ayi ng M Xxi ng
M n. Max. M n. Max.
Asphal t Enul si ons 75 130 75 130
SS1
SS1H 75 130 75 130

The tack coat shall be applied in such a
manner as to cause the | east inconvenience
to traffic. The tack may be applied ful

wi dt h, provided the tacked surface is
blotted with sand in such quantity as
speci fied by the Engi neer before it is
opened to traffic.

Transportation. Trucks used for hauling

bi t um nous m xtures shall have tight, clean
snoot h, netal beds which have been thinly coated
with a minimumquantity of paraffin oil, linme
sol ution, or other approved nmaterial to prevent
the m xture fromadhering to the bed. Each |oad
shal | be covered with canvas or other suitable
material or sufficient size to protect the

m xture fromthe weather. \Wen necessary, truck
beds shall be insulated so that the m xture wl|
be delivered on the road to neet the requirenents
of Paragraph 4e. No |oads shall be sent out so
late in the day that spreading and conpacting of
the m xture cannot be conpl eted during daylight.

Spreadi ng. The base course, prined surface, or
precedi ng course or |ayer shall be cleaned of al
dirt, packed soil, or any other foreign naterial
prior to spreading the bitum nous m xture. Wen
delivered to the roadbed, the mi xture shall be at
a tenperature which will permt proper placenent
and conpaction. It shall be spread with an
approved spreading and finishing machine in the
nunber of layers and in the quantity required to
obtain the conpacted thickness and cross section
shown on the plans. The paver shall be operated
at a speed that will give the best results. The
rate of delivery of the m xture to the paver
shall be coordinated so as to provide, where
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practicable, a uniformrate of placenent w thout
intermttent operation of the paver. The
conpacted thickness of a single |ayer shall not
exceed two (2) inches for the surface course and
four (4) inches for the leveling course. On
smal| areas, and on areas which are inaccessible
t o nmechani cal spreading and fini shing equi pnent,
the m xture may be spread and fini shed by hand
nmet hods when permtted by the Engi neer.

(1) Surface Condition. The m xture shall be
spread without tearing the surface and
struck off so that the surface is snooth and
true to cross section, free from al
irregularities, and of uniformdensity
t hroughout. Care shall be used in handling
the m xture to avoi d segregation. Areas of
segregated m xture shall be renoved and
replaced with suitable m xture. The outside
edges of the pavenent shall be constructed
to an angle of approximately forty-five (45)
degrees with the surface of the roadbed.

The outside edge alignnment shall be uniform
and any irregularities shall be corrected by
addi ng or renoving m xture before
conpacti ng.

(2) Spot Wedging and Leveling Course. Leveling
course, consisting of a layer of variable
thickness used to elimnate irregularities
in the existing surface, shall be spread to
the desired grade and cross section. Rigid
control of the placenent thickness of the
| eveling course will be required. Spot
wedgi ng operations over snmall areas, with
f eat heredgi ng at hi gh points and ends of
spot areas, may be required prior to placing
the |l eveling course. The use of an approved
finishing machine will be required on the
spot wedgi ng and the | eveling course, except
that the spreading of the spot wedging with
a blade grader will be permtted if results
indicate the m xture is practically free
from segregation

Joints. Longitudinal and transverse joints shal
be carefully nmade and well bonded. Transverse
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joints shall be formed by cutting back on the
previous run so as to expose the full depth of
the layer. A single |lane of any |layer shall not
be constructed to a |l ength for which the adjacent
| ane cannot be conpl eted the succeedi ng operating
day. The longitudinal joints in one |ayer shal

of fset those in the |layer immediately bel ow by
approximately six (6) inches; however, the joints
inthe final |layer shall be at the |lane |ines of
the travel way.

Surfaced Approaches. At |ocations designated in
the contract or as specified by the Engineer,
approaches shall be tacked in accordance with

Par agraph 4c and surfaced with a plant mx

bi tum nous m xture. The bitum nous surface shal
be placed in accordance with the details shown on
the typical section or as specified by the

Engi neer. Approaches shall not be surfaced until
after the surface course adjacent to the entrance
is conpleted. No direct paynment will be made for
any work required to condition and prepare the
subgrade on the approaches.

Conpaction. The m xture shall be thoroughly
conpacted by at |east three (3) conplete
coverage' s over the entire area with either a
pneunmatic tire roller weighing not I ess than ten
(10) tons. Al rollers used shall be in

sati sfactory condition, capable of reversing

wi t hout backl ash, and steel wheel rollers shal
be equi pped with scrapers. Rollers shall have a
system for noistening each roller or wheel.

Rol 1ing shall begin as soon after spreading the
m xture, as it will bear the weight of the roller
W t hout undue di splacenent. Final rolling shal
be done by the steel wheel roller. Rolling shal
be perforned at proper tine intervals and shal
be continued until there is no visible evidence
of further consolidation and until all roller
mar ks are el im nated.

Surface Tol erances. The finished courses shal
have the nom nal thickness shown on the plans and
shall be substantially free fromwaves or
irregularities. The final riding surface, except
on nedi ans and simlar areas, shoul ders, and
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tenporary bypasses shall not vary froma ten (10)
foot straightedge, applied parallel to the
centerline, by nore than one eighth (1/8) inch.
At transverse construction joints, the surface of
all layers shall not vary fromthe ten (10) foot
strai ghtedge by nore than one fourth (1/4) inch.
Surfaces exceedi ng these tol erances shall be re-
rolled, replaced, or otherw se corrected in a
manner satisfactory to the Engi neer.

The surface of the mxture after conpacting shal
be snmooth and true to the established crown and
grade. Any m xture showi ng an excess of asphalt
cenent or that

Tol erance in Pavenent Thickness. It is the
intent of these specifications that the plant m x
bi t um nous surface course shall be constructed
strictly in accordance with the thickness shown
on the plans. The total thickness of both the

pl ant m x bitum nous surface course and the plant
m X bitum nous base course will be neasured, and
where the total thickness is found to be
deficient, corrective actions will be taken as

i ndi cat ed hereinafter.

The total conbined thickness of the bitum nous
surface course and the bitum nous base course
wi |l be neasured and deterni ned by average
cal i per neasurenent of cores. For the purpose of
determi ning the constructed thickness, ten (10)

cores per mle will be taken at randomintervals
in each traffic lane. In addition, cores nay be
taken at other |ocations as may be determ ned by
the Engineer. |If the neasurenent of any core is

deficient in excess of one-half (1/2) inch from
t he plan thickness, additional cores wll be
taken at twenty-five (25) foot intervals paralle
to centerline ahead and back of the affected

| ocation until the extent of the deficiency has
been determ ned.

It will be assunmed that each core is
representative of the total conbined thickness
for a distance extending one-half the distance to
t he next core, neasured along centerline, or in
the case of a beginning or ending core, the
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di stance will extend to the end of the pavenent
section.

In those areas of deficient thickness in excess
of one-half (1/2) inch that cannot be corrected
with out affecting the plan crown and grade, the
Director of Public Wrks has the option of
requiring renoval of the entire bitum nous
pavenent and replacing it with bitum nous base
course and bitum nous surface course of proper

t hi ckness or |eaving the bitum nous pavenent in
pl ace and requiring the follow ng deductions in

paynment .
Deficiency in Deducti on Percent of
Thi ckness Contract Unit Price
O inch to Y inch None
Over ¥ inch and not
. 50
over % inch
5
Over 3% inch and not 100

over 1 inch

No addi tional conpensation will be allowed the
contractor for any plan m x bitum nous pavenent
constructed in excess of the thickness

requi renents of the plans and specifications.

The surface fromwhich the cores have been taken
shall be restored by the contractor within 48
hours using a m xture acceptable to the Engi neer.

If renoval of the pavenment is required, the
contractor will be required to renove the
pavenent and to replace it with one of a
satisfactory quality and thi ckness which, when
accepted, will be included in the pay quantities.
No paynment will be made for any costs incurred in
the renoval of the pavenent deficient in

t hi ckness or for the original pavenent placenent.

Deficient Pavenent on Private Projects. Prior to
acceptance of private projects by the City, cores wll
be taken to determ ne pavenent thickness. |In those
areas of deficient thickness that cannot be corrected
wi thout affecting the plan crown and grade, the
Director of Public Wrks has the option of requiring
removal of the entire bitum nous pavenent and
replacing it with bitum nous base course and
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bi t um nous surface course of proper thickness or

| eavi ng the bitum nous pavenent in place and receiving
aremttance to the Gty in an anount equal to the

val ue of deduction shown in Paragraph 4, above. This
amount is to offset future maintenance costs necessary
because of the deficient pavenent. Pavenent deficient
in thickness in excess of one (1) inch will not be
accept ed.

Met hod of Measurenent. Final neasurenent of plant mx
bi t um nous surface course will be nmade to the nearest
one-tenth (1/10) square yard.

Basis of Paynent. Paynent for plant m x bitum nous
surface course shall be paid on a square yard basis

and shall include all |abor, material, and equi pnent
to construct plant m x bitum nous surface course in
pl ace. Tack coat will be considered incidental to

said construction unless specified separately in the
speci fications.
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CHAPTER XII1. SEEDI NG AND SODDI NG

A SEEDI NG

1

Scope of Work. The work shall consist of furnishing
all | abor, equipnent, and materials necessary for the
preparation, fertilization, seeding, and nul ching of
the areas specified in the contract. All disturbed
areas shall be seeded and nul ched except for sodded
areas, surfaced areas, and solid rock. D sturbed
areas outside of authorized construction limts shal
be seeded and nul ched, or sodded at the contractor’s
expense.

Mat eri al s.

a. Topsoil shall consist of a fertile, friable soi
of | oany character, free of sub-soil, stunps,
stones, refuse, and other foreign material. It

shall contain a normal anmount of natural hunus
and be reasonably free of roots, hard dirt, heavy
or stiff clay, coarse sand, noxious weeds,

noxi ous weed seeds, sticks, brush, and ot her
litter. The topsoil shall be obtained fromwell -
drai ned, arable |and and be of even texture so

that all the soil will pass a one-half (1/2) inch
screen. The topsoil shall not be infested with
nemat odes or with any other noxious animal life

or toxic substances. Sandy |oam of | ow
fertility, even though m xed with | eaf nold,

manure, or other fertilizers, will not be
accept ed.
b. Seed shall be of the follow ng m ni mum

percentages for mxture, purity, and germ nation.

M xt ure Purity Ger m nati on
K- 31 Fescue 60% 97% 85%
Perenni al Rye 40% 98% 85%
G ass

The seed shall be free from Johnson G ass,
Canadi an Thistle, or field bind weed seed, and
shall not contain nore than two (2% percent of
ot her weed seeds. A certification of this

m xture shall be furnished to the Engi neer prior
to seedi ng.
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Fertilizer shall be a m xture containing thirteen
(13) pounds each of sol uble nitrogen, phosphoric
acid, and potash per one hundred pounds.

Agricultural linme material shall be used for soi
neutralization with not I ess than ninety (90)
percent passing the No. 4 sieve.

Mul ch shall consist of the application of a
vegetative covering of one of the follow ng
types. |If a specific type of nmulch is not
speci fied, Type |I mulch shall be required.

(1) Type | Miulch shall be a cereal straw from
stal ks of oats, rye, wheat, barley, or clean
fescue. The straw and fescue shall be clean
and bright, relatively free of noxious and
undesi rabl e seed, and foreign material. It
shall be dry enough to spread evenly over
the entire area to be nmulched. The mnul ch
shall be wetted at the tinme of application.

(2) Type Il Milch shall be a nmateri al
consi sting of virgin wood cellul ose fibers.
Virgin wood cel lul ose fibers shall be
produced by either the ground or cooked
fi ber process and have the follow ng
properties:

(a) Misture content-percent by weight,
maxi mum 15

(b) Organic Matter-Wod fiber, percent by
wei ght, m ni mrum 80

(c) PH 4.3-8.5

Constructi on Requirenents.

a.

For Type | Ml ch, seedbed preparation shall be
acconpl i shed by grading the disturbed areas and
addi ng at least four (4) inches of topsoil. The
surface on which the topsoil is to be placed
shall be free of all |oose rock and foreign

mat erial greater in any dinension than one-half
(1/2) the depth of the topsoil to be added. It
shall be raked or otherw se | oosened just prior
to being covered with topsoil. Topsoil shall be
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pl aced and spread over the designated areas to a
depth sufficiently greater than shown on the
pl ans or specified so that after settling, the

conpleted work will conformwi th the thickness
and el evations shown on the plans. After
spreading, all large clods and foreign materi al

shall be renoved by the contractor. Before fina
raki ng, areas to be seeded shall be lined at the
rate of twenty (20) pounds per thousand (1, 000)
square feet of area and fertilized with the

speci fied m xture by spreading evenly at the rate
of twelve (12) pounds per thousand (1,000) square
feet of area. Both operations shall be perforned
by using a nmechani cal spreader of the rotary
type. The area shall then be raked to a snooth,
even surface and the soil |oosened to a depth of
one (1) inch in preparation for the seed. No
seed or nulch shall be placed until the Engi neer
accepts the grade and seedbed.

Seedi ng shall be acconplished by using a
mechani cal spreader. The seed shall be evenly

di stributed over the area at the rate of twelve
(12) pounds per one thousand (1, 000) square feet.
I Mmedi ately after the seeding is conpleted, al
seeded areas shall be conpletely covered by a

| ayer of nulch, approxi mtely one-quarter (1/4)
inch in depth. Milch shall be applied as

descri bed bel ow for that type of mulch specified.

For Type |1l Ml ch, seedbed preparation shall be
acconpl i shed in the same manner as for Type |

mul ch through topsoil placenent and renoval of

| arge clods and foreign material. The |ine,
fertilizer, seed, and nulch wll be m xed and
applied sinultaneously wi th equi pnent approved by
t he Engi neer and the anmounts previously
speci fi ed.

(1) Type I Milch nust be applied at a rate of
two and one half (2 %3 tons per acre.
| medi ately after placenment of the nul ch,
the entire mul ched area shall be thoroughly
saturated with water.

(2) Type Ill Milch shall be green in color after
application, and shall have the property to
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be evenly dispersed and suspended when
agitated in water. Virgin wood cellul ose
fiber mulch containing eighty (80) percent
or greater organic matter shall be
hydraulically applied at a rate of two

t housand (2, 000) pounds per acre. The nulch
shall be m xed with water in a manner to
provi de a honogeneous slurry. Equi pment for
m xi ng and applying the slurry shall be
capabl e of applying a uniform m xture over
the entire area to be nulched. The slurry
m xture shall be agitated during application
to keep the ingredients thoroughly m xed.

The seeded area shall be nmintai ned as necessary
to assure gromh for a two-(2) week period after
application. Seeding shall not be placed from
June 1 to Septenber 1 nor from Novenber 1 to
March 15 unl ess ot herw se authorized by the
Engineer. |If a project is conpleted except for
seeding and this project conpletion occurs during
t he peri od when seeding is not allowed, the
contractor will be required to conplete al
seedi ng and have confirmed growth within thirty
(30) cal endar days after the next seeding period

begi ns.

Met hod of Measurenment. Measurenent will be nade to
t he nearest one-tenth (1/10) acre of the area seeded.

Basis of Paynment. Seeding will be paid for on a unit
price per acre on those contracts containing a seeding
biditem This unit price is to include all costs
associated with the seeding, limng, fertilizing,

mul chi ng, and mai ntenance of the seeded areas until
the job is accepted by the Engineer.

B. SODDI NG

1

Scope of Wrk. The work shall consist of preparing
the areas for soddi ng and pl aci ng approved |ive sod.
The entire area designated for sodding shall be
covered with sod except where the item Strip Soddi ng
is indicated in the contract.
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2.

Mat eri al s.

a.

The sod shall be Kentucky Bl uegrass at |east
three (3) years old, densely rooted and thrifty,
unl ess otherw se specified in the contract. The
sod shall contain a growth of not nore than
twenty-five (25% percent of other grasses and
clovers, be free fromall prohibited and noxi ous
weeds, and be reasonably free of all weeds. The
sod shall be cut in strips of uniformthickness
with a mnimum depth of one and one-half (1 %A

i nches; each strip containing at |east one-half
(1/2) square yard and not nore than one (1)
square yard. Sod shall be cut into strips, not

| ess than twelve (12) inches in width nor nore
than nine (9) feet in length. Sod for Strip
Soddi ng shall not be subject to the area
[imtation but shall be not |ess than four (4)
inches in wdth and not I ess than twelve (12)
inches in length. At the time of sod lifting,
the top growth shall not exceed three (3) inches
in length. Al sod shall conformto the | aws of
M ssouri and shall be obtained from sources
nmeeti ng the approval of the Departnent of

Agricul ture, Division of Entonol ogy.

Fertilizer shall be a m xture containing twelve
(12) pounds each of sol uble nitrogen, phosphoric
acid, and potash per one hundred pounds.

Constructi on Requirenents.

a.

Sod shall not be placed during a drought nor
during the period fromJune 1 to Septenber 1

unl ess authorized by the Engineer, and shall not
be placed on frozen ground. No dry or frozen sod
shal | be used.

The sodbed shall have a uniform surface free from
rills, washes, and depressions and shall conform
to the finished grade and cross section as shown
on the plans. The area to be sodded shall be
fertilized wwth the specific m xture by spreading
evenly at the rate of twelve (12) pounds per one
t housand (1,000) square feet of area. Fertilizer
w Il not be required where strip sodding is

desi gnated. The bed shall be in a firm but
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unconpacted condition with a relatively fine
texture at the tine of sodding. No sod shall be
pl aced until the sodbed is approved by the

Engi neer. Sod shall be noist and shall be pl aced
on a noist earth bed. Sod strips shall be laid
al ong contour lines, by hand, comencing at the
base of the area to be sodded and wor ki ng upward.
The transverse joints of sod strips shall be
broken, and the sod carefully laid to produce
tight joints. The sod shall be firnmed, watered,
and refirmed inmediately after it is placed. The
firmng shall be acconplished by use of a | awn
roller or tanper. On 3:1 slopes, or steeper, the
sod shall be pegged with wood pegs approxi mately
one half (1/2) inch X twelve (12) inches driven
into the ground, |eaving about one half (1/2)

i nch of the peg above the sod, and spaced not
nore than two (2) feet apart. Pegging of sod
shall be done imediately after the sod has been
firmed. When sodding is conpleted, the sodded
areas shall be cleared of |oose sod, excess soil
or other foreign material, and a thin application
of topsoil shall be scattered over the sod as a
top dressing, and the areas thoroughly noistened.

C. In areas designated for Strip Soddi ng, the sod
strips shall be laid in a horizontal line with
tight transverse joints and a spaci ng of eighteen
(18) inches between strips. The area where the
sod strips are to be laid shall be trenched to a
depth sufficient to ensure conpl ete enbednent of
the sod. The sod shall be firmed, watered, and
refirmed i medi ately after it is placed. The
firmng shall be acconplished by the use of
tanpers or other approved nethods. A thin
application of topsoil shall be scattered over
the sod as a top dressing, and the areas
t hor oughl y noi st ened.

d. The contractor shall keep all sodded areas
t horoughly noist for two (2) weeks after |aying.
The sod shall be living at the tinme of fina
acceptance of the area.

Met hod of Measurenent. Measurement will be nade to
t he nearest square yard of approved sodded surface
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area, including the area between strips for strip
soddi ng.

5. Basis of Paynment. The accepted quantities of sodding
will be paid for at the unit bid price for each of the
pay itens included in the contract. No direct paynent
will be nmade for fertilizing sodded areas.

SPECI AL CONDI TI ONS RELATED TO SEEDI NG

If a contractor working on a public contract is being
assessed Li qui dated Damages as of June 1 or Novenber 1, and
the project is conpleted except for seeding, the Liquidated
Damages wi Il cease until the begi nning of the next seeding
period. The Liquidated Danmages will then be applied based
upon the tine it takes to conplete the project.
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CHAPTER XIV. TRAFFI C SI GNALS

SCOPE OF WORK

Traffic signal installations shall consist of the
furnishing of all labor, materials, and equi pnment necessary
to conplete the traffic signal work as shown on the plans
and in accordance with these specifications.

EQUI PMENT AND NMATERI ALS

1. CGeneral . Equi prent and materials shall be of new
stock unl ess the contract provides for the relocation
or the use of fixtures furnished by others. New
equi pnrent and materials shall be the product of
reput abl e manufacturers of electrical equipnment, and
shall neet the approval of the Engi neer.

A list of equipnent and materials to be installed wll
be furni shed each bidder in triplicate with the
proposal. The contractor shall conplete the Iist by
witing in the nane of the equi pnent manufacturer and
cat al og nunber of each itemlisted which he proposes

toinstall. The list shall be submtted in duplicate
tothe Gty for witten approval before any equi pnent
or materials are installed. It is preferable that the
list be submtted and approved before the Notice to
Proceed is issued. |If the list has not been submtted
and approved prior to the effective date of the Notice
to Proceed, no construction work of any nature will be

permtted on the signal project until the list has
been approved. Approval of the itens on the |list does
not relieve the contractor of the responsibility for
satisfactory performance of the installation.

If requested by the Engi neer, the contractor shal
provide a manufacturer’s certification in triplicate,
showi ng typical test results representative of the
equi pnent and materials, and certifying that the
suppl i ed equi pnment and materials conformto all the
requi renents specified.
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Cabl e.

a.

CGener al .

Except as noted, all conductors shall be soft
drawn, Class B or C stranded copper wire. Solid
conductors may only be used for grounding to a
ground rod.

Copper Interconnect Cable.

Copper cable shall neet | MSA 40-6 specification
for 12 pair 19AVG

Fi ber Optic Interconnect Cable.

Fi ber optic cable shall be in conformance with
the latest revision of the “City of Springfield
Fi ber Optic Cable Specifications.”

Power Cabl e.

Power cable shall be 600 volt, single conductor
cable, THHN, 19 strands, size as specified on the
plans. Al power cable shall be plainly nmarked
on the outside of the sheath with the

manuf acturer’s name and identification of the
type of the cable. One black conductor shall be
used for the “hot” side of the circuit and one
whi te conductor shall be used for the “conmon”
side of the circuit. Additional conductors my
be needed as shown on the plans. Placing marking
tape on wire will not neet the col or-coding

requi renent of this section.

Si gnal Cabl e.
Si gnal cable shall neet the requirenents per the
| atest revision of .M S. A 20-1. The nunber and

si ze of conductors shall be as specified on the
pl ans.
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f. I nducti on Loop Cabl e.
I nduction | oop cable shall be No. 14 AWG THHN
stranded, of a continuous length fromthe spliced
connection to the pair of shielded conductors in
the lead-in cable. No splices will be permtted
in the length of I oop wire beyond the |ead-in
cable splice. The wire shall be placed into the
sl ot as specified in Section C 6-b.

g. I nducti on Loop Shiel ded Lead-in Cable.
I nduction | oop shielded | ead-in cable shall be in
conformance with | MSA 50-2 16AVWG

h. Vi deo Detection Cabl e.
Vi deo detection cable shall be as specified by
t he manufacturer of the detection equi pnent being
install ed.

i Lum naire Cabl e
Lum naire cabl e shall be #8 THHN, 19-strand cable
installed fromthe lighting controller to the
base of the conbination mast armpole. Wthin
the pole, fromthe base to the |uninaire head,
the cable installed shall be #10 THHN, 19-strand.
One bl ack, one white, and one green conduct or
shall be installed. The green conductor shall be
used for equi pnment ground.

3. Condui t .
a. Rigid Steel Conduit, Zi nc Coat ed.

This material shall conformto the requirenents
of ANSI CB80.1, except the conduit shall be

gal vani zed on both the inside and outside
surfaces by the hot-dip process. The wei ght

(mass) of zinc coating shall be not less than 0.5
ounce per square foot (0.15 kg/ nR) of actua
coated surface determ ned in accordance with
AASHTO T 65. The zinc coating shall neet the
requirenents for ductility regardless of the tine
of manufacture of the conduit. The interior or
exterior surfaces or both may be given a coating
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of suitable material to facilitate installation
of wires and cables and to permt the conduit to
be readily distinguished from pipe used for other
than el ectrical purposes.

Fittings for Rigid Steel Conduit.

Fittings shall conformto the requirenents of
ANSI C80. 4.

Inspection of Rigid Steel Conduit and Fittings.

Conduit and fittings will be inspected for
conpliance with the specifications, and any
desired sanples will be taken at either the

proj ect |location or warehouse, at the option of
the Engi neer. Test specinens for determ nation
of weight (mass) of coating will be not |ess than
2 inches (50mm long, cut not |less than 6 inches
(150m fromthe end of the length of conduit
selected for testing. |If the prescribed two
additional sanples for retests are taken, and

ei ther does not conply, the lot represented wll
be rejected.

Pol yvi nyl Chl oride (PVC) Conduit.

PVC conduit, bends, couplings, and fittings shal
be schedul e 40 rigid polyvinyl chloride
conformng to the requirenents of Underwiters
Laboratories Standard UL651. The conduit may be
continuous or in sections and shall be gray in
color. Each length of conduit, nipple, and el bow
shal | be marked with the manufacturer’s name or
trademark, and Underwriters Laboratories |abel.

Hi gh Density Pol yet hyl ene (HDPE) Conduit.

HDPE conduit shall be schedule 40 Hi gh Density
Pol yet hyl ene, orange in color, conformng to the
requi renents of ASTM D 3035 SDR11. Each length
of conduit shall be marked with the

manuf acturer’s nane or trademark, and
Underwriters Laboratories |abel.
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4.

Pul |

I nspection of PVC and HDPE Conduit.

The material will be inspected for conpliance
with the specification, and desired sanples wll
be taken at either the project |ocation or

war ehouse, at the option of the Engi neer.

Certification.

I f requested by the Engineer, the contractor

shal | furnish a manufacturer’s certification, in
triplicate, certifying that the nmaterial supplied
confornms to all the requirenents specified and
the contractor shall also furnish typical rest
results representative of the material.

Di nensi ons.

The di nensions of all conduit shall be in
accordance with the pl ans.

Boxes.
CGener al .

Unl ess ot herw se specified, all pull boxes shal
be preforned conposite as manufactured by Quazite
Cor poration or approved equal. Enclosures and
covers shall be concrete gray color and rated for
no less than 5,000 | bs. over a 10" X 10" area.

Mat eri al conpressive strength shall be no |ess
than 11,000 psi. Pull box covers shall be
enmbossed “ TRAFFI C SI GNALS” or “TRAFFI C SI GNAL

FI BER OPTICS’ as indicated on the plans. See
Standard Drawi ng Xl V-2: Preforned Pull Boxes.

Type | Pull Boxes.

Type | pull boxes shall consist of Quazite
PGL730BA28 Box, and PGL730CA00 | ocking cover, or
approved equals. PGL730EAO08 extensions may be
used as needed.

Type Il Pull Boxes.

Type Il pull boxes shall consist of Quazite
P&2436BA30 Box, and P&436CA00 | ocking cover, or
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approved equals. PQ&436EA08 extensions nay be
used as needed.

Type 111 Pull Boxes.

Type I'l'l pull boxes shall consist of Quazite
PG3048BA36 Box, and PG3048CC00 two-piece

i nterl ocking cover, or approved equals.
PG3048EA08 extensi ons may be used as needed.

Cast-in-Pl ace.

If specified on the plans, cast-in-place pul
boxes shall be constructed of C ass B concrete.
Frames and covers shall be cast iron, prined and
painted with two coats of alum num paint. See
Standard Drawi ng XIV-3: Cast-in-Place Pul

Boxes.

5. Traffic Signal Posts and Mast Arns.

a.

Alum num Traffic Signal Pedestals.

The pedestal shaft shall be fabricated of tubing
with a wall thickness of not |less than 0.125
inches. The shaft shall be equipped with a

t hreaded square case al um num base with a
handhol e. The size of the handhol e shall be at

| east 4” by 6” and equi pped with a cover which
can be securely fastened to the shaft with the
use of sinple tools. The square base shall have
a four-bolt tenplate with a 12-3/4” bolt circle.
The I ength of the pedestal, fromthe bottom of
the base to the top of the shaft, shall be as
prescri bed on the plans. The top of the shaft
shall have an outer dianeter of 4% inches and
shal | be designed to receive a pole top-nmounting
bracket of a traffic signal or a pedestal nopunted
traffic signal controller. See Standard Draw ng
XIV-4: Al um num Pedest al s.

Type A Aluminum Traffic Signal Mast Arns and Mast
Arm Supports.

The mast arnms shall be designed to support

traffic signals as shown on the plans wwth 80 MPH
| sotach wi nd speed and wi nd gusts up to 100 MPH
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wi thout failure. The tubing used to fabricate
the mast arns shall have a wall thickness of not
| ess than 0.125 inches. The length of the nmast
arms shall be as specified on the plans. At a
poi nt beginning 4 feet fromthe shaft, the nast
armshall have a m ninum cl earance of 15 feet O
i nches over the surface of the street.

The shaft shall be fabricated of tubing with a
m ni mum wal | thickness of 0.25 inches. Shaft
shall be 18 feet 0 inches in height (including
t he hei ght of the base), unless otherw se

speci fied. The shaft shall be designed to
support the mast armin such a way that the end
of the mast arm when equipped with a traffic
signal, shall be 20 feet above the grade |ine
established at the base of the support. The
shaft shall have a satin brush or other approved
equal finish. The shaft to be drilled in the
field for mast armclanps. The nast armto be
positioned at any angle on the shaft.

The mast arnms and supports shall be equi pped with
all necessary hardware, transforner bases, shins,
and anchor bolts to provide for a conplete
installation w thout additional parts.

A transformer base shall be required on shafts
with mast arnms up to and including 25 feet. The
transforner base shall be a permanent nold
casting with a handhol e and cover of at |east 8
inches by 10 inches. The transfornmer base shal
be attached to the shaft by a bolt arrangenent so
that if either the shaft or the base is damaged,
one may be renoved fromthe other by the use of
wenches in the field. The bolt circle on the
T-Base shall be 15" at the bottom

On shafts with mast arnms | onger than 25, a

4” X 8” hand-covered handhol e shall be provided
in the base area of the pole and the shaft shal
be equi pped with a shoe base. Bolt circle for
t he shoe base shall be 15 inches.

The anchor bolts shall be as specified by the
manuf act urer.
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Al'l hardware shall be nade of anodized al um num
hot di pped gal vani zed steel, or stainless stee
and so designed for this purpose.

See Standard Drawing XIV-5: Type A Mast Arns.

Type S Gal vani zed Steel Traffic Signal Singular
Tubul ar Mast Arns and Mast Arm Supports.

Each mast arm support shall be a continuous one-
pi ece tapered round shaft, steel post equi pped
with a shoe base. The shafts shall be

manuf actured fromone | ength of steel sheet with
one continuous arc wel ded vertical seam

The mast arns shall be designed to support
traffic signals as shown on the plans with 80 MPH
I sotach wind speed and wi nd gusts up to 100 MPH
W thout failure. The length of the nast arns
shall be as specified on the plans.

Gal vani zation of mast arnms shall be in accordance
with the latest revision of ASTM A-123.

The shaft shall be designed to support the nast
armin such a way that when the end of a mast arm
is equi pped with a traffic signal and/or sign it
shall provide the clearance as shown in

Drawi ng TS-P3. @Gl vani zation of the shaft shal

be in accordance with the | atest revision of ASTM
A-123. The shaft shall be equipped with a

m ni mum 4” by 6” handhol e and cover. Securing of
the cover to the shaft shall be done with the use
of common tools.

The mast arns and supports shall be equipped with
all necessary hardware, shins, anchor bolts, and
nut covers to provide for a conplete installation
wi t hout additional parts.

The anchor bolts shall be nmade of hot rolled
steel rods hot dip galvanized for a m nimum of 8
i nches on the threaded end. Dianeter and | ength
of anchor bolts shall be as required by the
manufacturer. The bolt circle shall be as

speci fied by the manufacturer.
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Al'l hardware shall be of hot dipped gal vani zed
steel and so designed for this purpose.

See Standard Drawing XIV-6: Type S Mast Arns.

6. Power Supply Assenbly.

a.

CGener al .

The power supply assenbly shall consist of al
equi pnent nounted on a service pole or pedestal
as shown on the plans. The conduit attached to
the pol e or pedestal and all necessary attachnent
hardware shall be included in the unit cost of

t he power supply.

Met er boxes shall be NEMA 4, Underwiters
Laborat ori es approved, and neet the requirenents
of the Gty of Springfield Building Devel opnent
Services and Gty UWilities of Springfield.

Di sconnect boxes and |ighting controller boxes
shal | be al um num or stainless steel, NEMA 4,
dust-tight, watertight, and neet the requirenents
of the Gty of Springfield Building Devel opnent
Services and City Uilities of Springfield. Al

hi nges, catches, and other hardware shall be
stainless steel. Enclosures shall have

provi sions for padl ocking the covers closed. See
Standard Drawi ng XIV-7: Power Supply Wring.

Type | Power Supply.

The Type | power supply assenbly shall consist of
t he nmeter back, service disconnect box, |ighting
controller (if specified on the plans) circuit
breakers as specified on the plans, rigid stee
condui t, weat herhead and all necessary hardware,
accessories, and appurtenances to be nounted on a
30° Cass 4 or 5 service pole. It shall also

i nclude the pole, ground rods, guy wres, and
anchors as required by the plans except those
itens furnished by the utility conpany. See
Standard Drawi ng XIV-8: Type | Power Supply.
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Type Il Power Supply.

The Type Il power supply assenbly shall consi st
of the meter back, service disconnect box,
lighting controller (if specified on the plans),
circuit breakers as specified on the plans, rigid
steel conduit, and all necessary hardware,
accessories, appurtenances to be nmounted on a W
X 9 or W X 15 gal vani zed steel post with a
concrete footing. See Standard Draw ng Xl V-9:
Type Il Power Supply.

Li ghting Controller.

The lighting controller shall consist of a

| ocking NEMA 4, dust-tight, watertight, 14 Ga

al um num or stainless steel enclosure nounted on
the Type | service pole or Type Il steel pedestal
as shown on the plans. Included in the lighting
controller shall be a main breaker, contro
breaker, auto-manual swtch, contactor,
phot oel ectric switch and socket, neutral term nal
strip, lighting termnal strip, and all necessary
har dwar e, accessories, and appurtenances. See
Standard Drawi ng XIV-10: Lighting Controller.

7. Pedestri an Det ector Pushbuttons.

a.

CGener al .

Pedestri an detector pushbuttons shall be of

di rect push contact design. The contacts shal

be insulated fromthe case and operating button
with terminals for naking connections. The
entire assenbly shall be weather tight, secure
agai nst el ectrical shock and of such construction
as to withstand conti nuous hard use. The
contacts shall be normally open and no current

fl om ng except at the nonent of actuation. The
operating voltage shall not exceed 24 volts.

Type | Pushbutt ons.

Type | pushbuttons shall be Bunble Bee D 002-100
or approved equal .
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C.

Type Il Pushbuttons.

Type Il pushbuttons shall be Rees 412 or approved
equal .

8. Traffic Signhal Heads.

a.

CGener al .

Each traffic signal face shall consist of a
nunber of identical signal sections rigidly
fastened together in such a manner as to present
a continuous pl easi ng appear ance.

The design of the signal shall be such that, with
the aid of sinple tools and the addition of
certain standard parts, it shall be possible to
make an assenbly consisting of one, two, three,
four, or nore signal sections.

Housi ng.

The housi ng of each section shall be a one-piece
pol ycarbonate resin material wth sides, top, and
bottomintegrally nolded. Two sets of interna
bosses shall be provided in each section for

hori zontal nmounting of a term nal block. The top
and bottom exterior of the housing shall be flat
to assure perfect alignnent of assenbl ed
sections. The top and bottom of the housing
shall have an opening two inches in dianeter to
permt entrance of 1 Y inch pipe brackets.

I ndi vi dual signal sections shall be fastened
toget her either with nmachine screws between each
section or by the three-bolt and two-washer

nmet hod. Conpl ete signal faces shall provided
positive | ocked positioning when used with
serrated brackets, mast arm or span wire
fittings. Munting and servicing of signal head
assenbl i es on signal supports shall be
acconpl i shed using ordi nary tools.

Housi ng Door.
The housi ng door of each signal section shall be

a one-pi ece polycarbonate resin material. The
door shall be attached to the housing by neans of
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two stainless steel hinge pins. Two stainless
steel wing screws are installed on the side of
the door to provide for opening and cl osing the
signal door w thout the use of any special tools.

Optical System

Optical systemshall consist of a | ens Red,

Anber, or G een wth a nomnal 12-inch dianmeter
opening for the I ens as specified on the plans.
The optical systemshall be so designed as to
prevent any objectionable reflection of sunrays
even at tinmes of the day when the sun may shine
directly into the lens. Wen the door of the
optical unit is closed, all joints in the
assenbly between the interior and exterior of the
reflector shall be closed agai nst suitable
gaskets in order that the units may be double
dust-tight. Between the door and the |lens, there
shall be a gasket securely fastened around the
outer surface of the |ens, said gasket to be
engaged by the rimof the reflector hol der when

t he door is closed to render the union between
the refl ector holder and the door assenbly dust-
tight.

Lenses shall be of the concave-convex type with
t he convex side snooth and the concave side
fluted for the purpose of properly directing the
light rays. The lenses shall be of clear

pol ycarbonate resin naterial free from bubbles
and flaws and annealed to relieve interna
stresses. The analysis of the lens color should
be within the limts recomended by the Institute
of Transportation Engi neers and the Anmerican

St andards Association for traffic signal |enses.
Red | enses shall be located in the top section,
anber below it, and green lenses in the bottom
position of the signal unit.

The fluted surface and the shape of the | ens
together with other features of the optical unit
shall cause a major portion of the light rays to
provi de a concentrated beam for |ong-range

i ndi cati on and cause the bal ance of the |ight
rays to be spread at a wi de angle for close-up

i ndication. The major |ight beam shall be
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directly slightly downward to avoid wasting |ight
t hat woul d ot herwi se pass over the heads of
observers.

The refl ector holder shall be of non-ferrous or
rust proof netal and designed to separately
support the reflector and socket in proper
relation to the lens. The reflector hol der shal
be hinged to the left-hand side of the signal
body when viewed fromthe front. On the right-
hand side, the reflector holder shall be held in
pl ace by a spring catch or other quickly

rel easabl e neans.

Bot h the hinge device and the spring catch or

equi val ent shall be of a flexible nature which
Wil permt the reflector holder to be pushed
inward for at |east one-sixteenth of an inch and
to align itself correctly with the | ens when the
door of the optical unit is closed and pressed
against the rimof the reflector holder. By such
means, the joint between the reflector hol der and
the lens shall be rendered dust-tight. It shal
not be necessary to renpbve any screws or nuts in
order to swing the reflector holder out of the
body section to obtain access to the |ight

socket .

The | anp socket shall be nmade of nol ded Bakelite
and the screw shall be so arranged that it wll
be inpossible for the lanp to | oosen due to

vi bration. The |anp socket shall be of the fixed
focus type, and it shall be possible wthout the
use of tools to rotate the | anp socket about its
axis in order to position the opening of the | anp
filament. A lanp socket support shall be

provi ded whi ch can be assenbl ed or renoved

wi t hout the use of tools.

Vi sors.
Each signal door shall be equipped with a bl ack

tunnel type polycarbonate resin visor designed to
shi el d each | ens.
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Mat eri al .

All material used in construction of major signal
conmponents shall be of polycarbonate resin. The
materials shall be such that it will w thstand 70
f oot - pounds of inpact wthout fracture or

per manent deformati on.

Col or.

The signal, visors, and doors shall be bl ack.
The col or shall be conpletely inpregnated in the
resin material. Scratches shall not expose
uncol ored material .

Wre Entrance Fitting and Span Wre d anp.

The wire entrance fitting shall be made of
mal | eabl e iron or other approved materi al

equi pped with a standard 1% inch pipe fitting for
attachnment to the signal head. It shall be

provi ded with weat her proof assenbly results.
Positive | ocking neans shall be provided so that
t he signal cannot | oosen fromthe fitting. The
fitting shall be provided with an insulating
bushing at the point where wires enter. The
fitting shall be provided with self-Iocking
features to prevent the signal head fromturning
out of directional adjustnent in a strong w nd.
It shall be painted in color to match that of the
si gnal .

Term nal Bl ock

Each signal face shall be furnished with a six
position termnal block for termnation of field
wiring. Al termnal blocks shall be rigidly
secured to the section housing.

Backpl at es.

Backpl ates shall be provided for attachnment to
all signal faces. Backplates shall be
constructed of 0.125-inch thernoplastic and shal
be rigidly fastened to the signal face in such a
manner that the backplate extends outward a
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m nimum of 5 inches fromall parts of the signal
face assenbly.

9. Pedestri an Signal Heads.

a.

CGener al .

The pedestrian signal head shall consist of one
section. The section shall contain the hand/ man
synbol s covered by an “egg crate” or “Z crate”
hood. The heads, doors, and hoods shall be

bl ack.

The housing of the signal unit shall consist of
one nol ded section of polycarbonate resin

mat eri al having integral serrations so when
assenbled with the proper brackets they nay be
adjusted in increnments and | ocked securely to
prevent noving. Once installed, the signal head
assenbly shall be waterproofed. Mounting and
servicing of signal head assenblies on signa
supports shall be acconplished using common

t ool s.

The doors shall be nade of pol ycarbonate resin.
Each door shall be of the hinged type and shal

be held closed by a wing nut or other approved
neans. When the door of the optical unit is
closed, all joints in the assenbly between the
interior and exterior of the reflector shall be
cl osed agai nst suitable gaskets in order that the
units may be dust-tight. Between the door and
the lens, there shall be a gasket securely
fastened around the outer surface of the |ens,
sai d gasket to be engaged by the rimof the
reflector holder when the door is closed to
render the union between the reflector hol der and
t he door assenbly dust-tight. The reflector

shall be rectangular in shape and convex in cross
section and shall be designed to give even
illumnation over the surface of the Iens.

The socket shall be arranged with a lanmp grip so

it will be inpossible for the lanp to be | oosened
by vi bration.
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10.

11.

12.

b. Si gnal Head Munti ng Hardware.

Al'l hardware shall be 1 % inch unfinished

al um num unl ess ot herwi se specified. Cable type
Astro bracket or approved equal shall be used to
nmount signal heads to nast arns. See Standard
Drawi ng XIV-11: Signal Heads.

Traffic Signal Lanps. Wth the exception of |anps
furnished for Optically Limted Signal Heads, al
traffic signal |anps shall have standard, nedi um brass
screw base and a clear glass envelope. The |ight
center length (LCL), or the dinension, in inches, from
the center of the filanment to the tip of the base,
shall be in conformance with the foll ow ng design
requirenents:

67 Watt Series (for pedestrian signal heads)

Li ght center |ength 2 7/ 16 inches
Rated |ife hours 8, 000 hours
Mnimuminitial |unens 595 | unens
Rat ed vol tage 130 volts

116 Watt Series (for vehicle signal heads
Li ght center |ength 2 7/ 16 inches
Rated |ife hours 8, 000 hours
Mnimuminitial |unens 1, 260 | unens
Rat ed vol t age 130 volts

The gl ass envel ope of the 67 watt and 116 watt | anps
shall be etched to show the manufacturer’s insignia or
trademark, the voltage rating, the rated wattage, and
the rated |ife hours. The contractor shall be
required to replace bulbs that burn out before the end
of the ten-day test period.

Controller Cabinet. Controller cabinet assenblies
shall be either Mddel 332 or Mddel 336S as specified
on the plans, and shall be in conformance with the

| atest revision of the “City of Springfield Traffic
Si gnal Cabi net Specifications.”

Traffic Signal Controller. Traffic signal controllers
shall be Mddel 170E and shall be in conformance with
the latest revision of the “City of Springfield Signa
Controll er Specifications.”
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13.

14.

Det ectors. Detector units shall be Mdel 222 or
Model 224 and shall be in conformance with the | atest
revision of the “City of Springfield Traffic Signa
Det ect or Specifications.”

Automatic Tinme Switch. Tine clocks supplied
separately or with other control equi pment shal
i ncorporate the follow ng:

(1) Be of all solid-state conmponents except for the
rel ay outputs.

(2) Timng is digital and synchronized to the AC
l'ine.

(3) Al programm ng shall be acconplished using
keyboard entry and verified with LED di splay of
program el ements. A m ni num of 64 program steps
shal |l be provided, each of which can store a
time, an ON or OFF Event, and a Day, Wekday,
Everyday, Wekend command. Each step in the
program can be reviewed on the LED displ ay
wi t hout disturbing the programor the operation
of the output.

(4) Tinme of day and date shall be easily entered with
the tinme switch keeping track of the passing of
time to automatically conpensate for Daylight
Savi ngs Ti nme changes.

(5) Tinme of day can be set to the second for
coordi nation with other time switches in a
system

(6) At the tinme of programmng, up to 20 tine periods
(fromone day to years in length) may be
est abl i shed during which the output will be
di sabled to skip operation for routine or specia
needs, i.e., vacation tine or holidays.

(7) Programtransfer fromone tinme switch to another
time switch of sanme manufacture and nodel shal
be by nmeans of a cable connected between nodul ar
t el ephone jacks and using a sinple command.

(8) A single SPDT relay output shall be provided.
The relay shall be rated at a 10a 115 vac
resistive load. The output shall be brought out
through a circular plastic connector with a 4’
external cabl e provided.

(9) During loss of power, tinme and progranm ng shal
be mai ntained for 48 hours with a 0.005% accuracy
wi t hout the use of batteries.
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(10) Operating ranges: 95-135 vac, 60 hz |ine voltage
within a —30 to +74 degrees C tenperature range.

15. Concrete. Concrete for bases shall be air-entrained
Class B concrete. Concrete for sidewal ks and si dewal k
ranps shall be C ass A concrete.

TEMPORARY TRAFFI C SI GNALS

Existing traffic signal installations shall be kept in
effective operation, if required, except for shutdown to
allow for alterations or final renmoval. The contractor
shall notify the Traffic Engi neer and Police Departnment 24
hours prior to any operational shutdown of a traffic signa
installation. |If tenporary traffic signals are required by
the plans, existing signals shall not be taken out of
operation until the tenporary signals are ready for
operation. |If the contractor is responsible for
installation of tenporary signals, the contractor shal

al so be responsible for renoving tenporary signal equi pnent
after the newinstallation is in operation. Contractor-
furni shed equi prrent shall remain the property of the
contractor unless otherwi se directed in the Speci al
Provisions. City-owned equi pnent will remain the property
of the Gty and shall be disposed of as directed by the
Engi neer.

CONSTRUCTI ON AND | NSTALLATI ON
1. Pul | Boxes.
a. Pref ormed Pull Boxes.

Conduit shall be installed at a m ni num depth of
18" and at least 8" fromthe bottom of the pul
box. Additional extensions may be used if

needed. Holes for conduit shall be sized so as
to prevent the entry of water, silt, nud, gravel,
sand, or other foreign material. Conduit shal
extend 2", + ¥, into the pull box. A 12" pad, 97
deep shall be installed on all four sixes of the
pul | box. An 18" deep stone drain consisting of
Y to ¥% clean |inestone shall be constructed
under each pull box. Four gal vani zed steel or
brass 3/8” X 5” cable hooks shall be installed in
each pull box. Top of box elevation shall be as
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instructed by the Engineer. See Standard Draw ng
XIV-2: Preformed Pull Boxes.

b. Cast -i n- Pl ace.

Cast-in-place pull boxes shall be constructed of
Class B concrete in a neat and wor kmanli ke
manner. All inside surfaces shall be formed with
suitable rigid material to prevent deflection of
the form Forns are required for outside
surfaces in irregul ar excavations. Conduits
shall extend 2", + %, into the form Franes and
covers shall be cast iron, prined and painted
with two coats of alum numpaint. M ninmum wal l

t hi ckness shall be 6”. An 18" deep stone drain
consisting of 2 to 3% clean |inmestone shall be
constructed under each pull box. Four gal vani zed
steel or brass 3/8" X 5” cable hooks shall be
installed in each pull top. Top of box elevation
shall be as instructed by the Engi neer. See
Standard Drawi ng XIV-3: Cast-in-Place Pul

Boxes.

Concrete Bases for Posts and Controllers. Concrete
bases for posts and controllers shall conformto the
di mensi ons shown on the plans. Excavations for these
bases shall be nmade in a neat and workmanli ke manner.
Bases shall be set flush with the sidewal k or top of
curb el evation using one of the foll owi ng manners:

(1) The base is fornmed to match the sidewal k grade and
the sidewal k repaired around the base, or (2) the base
is poured to a grade 4 inches bel ow the sidewal k grade
and a new sidewal k section is poured over the base to
bring it up to grade. Form ng of the base woul d not
be required for nethod (2) Wen the base is installed
in an earth shoul der away fromthe sidewal k or edge of
pavenment on uni nproved streets, the top of the base
shall be forned 8 i nches above the edge of roadway

el evation. The material for the forns shall be of
sufficient thickness to prevent warping or other

defl ections fromthe specified pattern. The forns
shall be set |evel and neans shall be provided for
holding themrigidly in place while the concrete is
bei ng deposited. Wenever the excavation is
irregular, fornms shall be used to provide the proper

di mensi ons of the foundations a m ninmum of 12 inches
bel ow grade. A 3 copper clad ground rod shall be
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pl aced besi de each controller base, with a % PVC
conduit provided in the base concrete to acconmodate
the grounding cable. If an obstruction is nmet which
prevents the ground rod being driven to the nmininmum
depth, an alternate nethod shall be to drive two

10 foot X 3% copper clad ground rods into the ground
at acute angles. Anchor rods for the signal posts or
the controller pedestals shall be set in place by
nmeans of a tenplate constructed to space the anchor
rods in accordance with the pattern as shown on the
plans. The center of the tenplate and the center of
t he concrete base shall coincide. Al conduit shal
exit the base as near as possible to the center of the
base. Concrete for bases shall be air-entrapped

Cl ass B concrete. The top of the base shall be
finished |l evel, and the top edges shall be rounded
with an edger having a radius of % inch. The exposed
surface of the base shall have a rubbed surface
finish. See Standard Draw ngs Xl V-12: Type A Signal
Base, XIV-13: Type D signal Base, and Xl V-14:
Control | er Bases.

Conduit System

a. Install ati on.

Conduit shall be placed as shown on the pl ans.
Unl ess ot herw se specified, Schedule 40 PVC or
Heavy Duty Pol yet hyl ene conduit shall be used in
under ground applications. HDPE conduit shall be
used as interconnect conduit. Conduits exposed
to direct sunlight, such as conduit on power
supplies, shall be Galvanized Rigid Stee
condui t.

Conduit shall be placed a m ninum of 18" bel ow
finished grade. HDPE conduit shall be continuous
frompull box to pull box, no splices will be

al l oned. PVC conduit shall be joined by cleaning
both the pipe and the coupling with solvent, then
appl ying glue to both cl eaned surfaces and

i mredi ately connecting. Change in direction of
rigid steel conduit shall be acconplished by
bendi ng the conduit uniformy wthout kinks or
deflections in the dianmeter of the conduit. A
green jacketed #14 stranded copper trace wire
shall be installed in all interconnect conduit.
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The trace wire shall not extend into the
control | er cabinet nor be grounded at any point.

Change in direction of rigid steel conduit shal
be acconplished by bending the conduit uniformy
to a radius which will fit the [ocation (m ninmm
radius 6 tinmes the internal dianmeter of the
conduit), or by the use of standard bends or

el bows. Sharp kinks in the conduit or the
substitution of non-netallic materials for rigid
steel conduit wll not be permtted. N pples
shall be used to elimnate cutting and threading
where short |engths of conduit are required.
Where it is necessary to cut and thread stee
conduit, no exposed threads will be permtted.
Al'l conduit and fittings shall be free fromburrs
and rough places, and all conduit runs shall be
cl eaned and swabbed before cables are install ed.
St andard manuf actured el bows, nipples, tees,
reducers, bends, couplings, unions, etc., of the
same materials and treatnent as the straight
conduit line. Al fittings shall be tightly
connected to the conduit. Al conduit ends shal
be provided with a groundi ng bushing to protect
the cable from abrasion. Power supply conduits
shall be electrically bonded by neans of heavy
bondi ng connector to the ground rod, threaded
groundi ng bushings to the conduit, and a
sufficient Iength of #6 solid copper bonding
conductor to assure a positive, |ow resistance
electrical circuit.

Trenchi ng and Backfilling.

Trench shall be a m nimum of 20" deep, 28"

maxi mum except as shown on the plans, and shal
be free of rocks and debris. Al conduit, except
i nterconnect conduit, shall be covered with 6” of
white sand. A red nmarking tape inprinted with
“CAUTI ON — BURI ED CABLE BELOW shall be installed
next. Trench shall then be filled in 6” lifts
with each layer firmy conpacted. |Interconnect
conduit shall be covered with 6”7 of white sand.

A City-supplied orange nmarking tape inprinted
with “FI BER OPTI C CABLE BURI ED BELOW shall be
installed next. Trench shall then be filled in
6” lifts with each layer firmy conpacted. The
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fill material shall be free of |arge rocks,

br oken concrete, and other debris. Conduit runs
shall be as straight as possible between points
of term nation. Were adjustnents in the conduit
run are necessary, the maxi num bend at any one
poi nt shall be 30 degrees while the total

accunul ated bend between outlets in both the
vertical and horizontal directions shall not
exceed 180 degrees. No conduit shall be placed
prior to inspection of the trench by the

Engi neer. Al trenches shall be backfilled as
soon as possible after installation of conduit.
Whenever excavation is nmade across parkways,
driveways, or sodded areas, the sod, topsoil
crushed stone, and gravel shall be replaced or
restored as nearly as possible in its origina
position, and the whole area involved shall be
left in a neat and presentabl e condition.
Soddi ng and seedi ng shall neet the requirenents
of Chapter XIll, “Seeding and Soddi ng.”
Trenchi ng or excavation in sidewal k areas w ||
require replacenent of conplete sidewal k sl ab
sections. Concrete pavenents and base courses
and bitum nous surfaces cut during trenching
shall be repaired wwth new materials as required
by the City's specifications. See Standard
Drawi ng XI'V-15: Trench and Conduit Detail.

Bored Conduit.

Conduit indicated to be bored shall be installed
by net hods approved by the Engi neer. Pushing or
jacking is not acceptable. M ninum depth for
bored conduit is 24" bel ow | owest pavenent |evel,
i ncludi ng boring under driveways. Bored conduit
shall extend at | east two feet beyond the surface
under which conduit is indicated to be bored in
the plans. Al work and incidental included in

t he boring and placenent of conduit in bored

hol es shall be consi dered conpletely covered by
the respective bid itens for conduit. Boring
conduit in |ocations other than those shown on
the plans will be paid for under the conduit bid
itens specified as Trench.
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4.

Si gnhal Appurt enances.

a.

Si gnal Faces.

During the course of construction and until the
signals are placed in operation, signal faces
shall be covered with burlap or naterial approved
by the Engineer and secured with wire. Wen
ready for operation, they shall be securely
fastened in position facing toward approaching
traffic. Signal faces shall be ained laterally
at the approxinate center of the |lane or |anes
they control. They should be ained at a point
back of the stop line which will ensure
continuous visibility by approaching notorists
for the follow ng m nimum di stances fromthe stop
l'ine:

Appr oach Speed/ VPH Di st ance/ Feet
20 175
25 215
30 270
35 325
40 490
45 460

Si gnal heads nounted on nmast arns shall be plunb
with the | owest point in each signal head
assenbly visually level with the other head
assenblies. The |owest point of the signal head
assenbl i es above the roadway shall be 16 feet.
See Standard Drawi ngs Xl V-5: Type A Mast Arns
and XIV-6: Type S Mast Arnms.

Controll er Cabinets.

Al'l conduit openings in the controller cabinet
shall be sealed with an approved expandi ng foam
insulation after signal cables are installed in
the cabinet and wired by Cty technicians. The
cabi net shall be placed wwth the orientation as
shown on the pl ans.

Post Erecti on.

Al'l posts shall be erected vertically, unless
ot herwi se specified. The bases shall be securely
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bolted to the cast-in-place concrete foundations.
Level ing shall be acconplished by the use of
shinms of material approved by the Engineer. |If
approved by the Engineer, leveling nuts nay be
used in the follow ng manner: One nut shall be
turned on each anchor rod and the post placed in
position on those nuts. The top nuts shall then
be turned into place |oosely and the pole
adjusted to the vertical position by adjusting
both the upper and | ower nuts. All signal posts
shal | be grounded by a No. 6 AWG bare solid
copper wire fromthe ground lug inside the post
to a ground rod.

After leveling the posts, nortar shall be
trowel ed between the post base and the
foundati on. Exposed edges of nortar shall be
neatly finished to present a pleasing appearance.
Mortar shall be of the expansive type. Any

unaut hori zed drilled holes in the posts nust be
filled in a manner approved by the Engi neer.

Pai nti ng.

If the painted surface of any equi pnent is
damaged in shipping or installation, such

equi pnent shall be retouched or repainted in a
manner satisfactory to the Engi neer.

5. Cable Installation and Wring.

a.

CGener al .

Cabl es shall be pulled through conduit by hand or
by nmeans of a cabl e-pulling nmachi ne designated to
provide a firmhold upon the exterior covering of
the cable or cables, with a mni num of dragging
on the ground or pavenment. Only lubricants
specifically designed for this purpose may be
used to facilitate the pulling of cable. Six
feet (6') of slack for each cable shall be coiled
in each cabinet. Four feet (4) of slack for
each cable shall be coiled in each pull box. A
pull wire shall be left in each conduit run for
future use.
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Si gnal Cabl e.

Al'l cable runs shall be continuous fromthe
connections made in the handhol e conpartnent of
the signal base to the termnal conpartnment in
the controller cabinet. Conductor groupings and
splicing may be made in the controller cabinet.
These splices shall be insulated. Al conductor
cabl e conbinations to the signal heads shall be
as shown on the plans. No substitutions will be
permtted. The term nation of each cable in the
signal bases shall be as foll ows:

5- CONDUCTOR TO PEDESTRI AN SI GNAL HEADS

Bl ack (spare)

Wi te G ound

Red Don’t Wal k
G een Wl k
Orange (spare)

7- CONDUCTOR TO VEHI

CLE SI GNAL HEADS*

Bl ack G een Arrow
Wiite G ound

Red Red Bal

G een G een Ball
Orange Anmber Bal

Bl ue Anber Arrow
White Bl ack Trace (spare)

16- CONDUCTOR TO THE BASE COF THE POLE*

Bl ack Phase 2 Wl k

Wiite Si gnal Ground

Red Thru Red

G een Thru G een

Or ange Thru Anber

Bl ue Phase 2 Don’t Wl k

White Bl ack Trace

Pedestri an G ound

Red Bl ack Trace

Left Turn Red

Green Bl ack Trace

Left Turn G een

Orange Bl ack Trace

Left Turn Anber

Bl ue Bl ack Trace

Phase 6 Don't \Wal k
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Bl ack White Trace Phase 6 Wal k
Red White Trace Phase 4 Don’t Wl k
Green Wiite Trace Phase 4 wal k
Bl ue White Trace Phase 8 Wl k
Orange Wiite Trace |Phase 8 Don’t Wal k

* Conductors corresponding to phases or
i ndi cati ons not present shall be consi dered
spar e.

Phasi ng shall be as specified in Standard Draw ng
XlI'V-16: Signal Phasing Layout or as otherw se
specified on the plans.

Power Cabl e.

Service cable runs shall be continuous fromthe
breaker switch | ocated on the power supply
assenbly to the term nal conpartnent in the
controller cabinet. The size and nunber of
conductors shall be as shown on the plans.

Pushbut t on Det ect or Cabl e.

Each pushbutton detector shall be connected to
the controller by a separate No. 14 AWG t wo-
conductor cable (I MSA 20).

Det ect or Lead-In Cabl e.

Det ector | oops shall be connected to the
controller by a No. 16 AWS two-conduct or
shi el ded cable. These cables shall be continuous
fromthe termnal conmpartnment in the controller
cabinet to a splice nmade with the detector |eads
in the first pull box or junction box provided
adj acent to the detector. The splice shall be
made using 3M DBY splice kits or approved equal .

Lum nai re Cabl e
1c#10 cable shall be installed fromthe base of

the pole to the lTumnaire with fused di sconnect
splices with 3c#8 cable at the base of the pole.

Xl V- 26



I denti fication.

St anped non-conductive wap around or sleeve type
identification |abels shall be securely attached
to all conductor cables where they enter and
energe fromconduits. The information stanped on
the | abels shall identify the conductor cable.

Fi ber Optic Interconnect Cable.

The cable shall be installed in continuous runs
between traffic signal controller cabinets or
splice cabinets. No splices outside of the
cabinets will be allowed. An additional 60 of
cable shall be pulled into each cabi net for
spli ci ng.

Each end of the interconnect cable shall be
seal ed wth a manufacturer-approved end cap or
pulling grip for use during installation. Caps
or grips may be renoved only after conplete
installation of cable and for cabl e acceptance
testing. End caps shall be installed to renain
in place where fibers are not to be term nated.

The m ni mum bend radi us and maxi mum pul ling force
of the interconnect cable shall not be exceeded
during installation. The pulling of cable shal
be hand-assisted at each pull box and cabi net.
The cabl e shall not be kinked, crushed, or forced
around a sharp corner. Pulling equiprment nay be
used; however, all pulling equipnent and hardware
nmust mai ntain the cable’ s m ni nrum bend radi us.
Such equi pnent that may contact the cable

i ncl udes sheaves, capstans, bendi ng shoes, and
guadr ant bl ocks designed for use with fiber
optics. Were pulling equi prment such as a w nch
is used, cable tension nust be continuously
nmonitored. This may include the use of a wi nch
with a calibrated maxi mumtension or a
dynanoneter or in-line tensioneter.

If a lubricant is used, it shall be water-based
as approved by the cabl e manufacturer and shal

be conpatible with the pre-lubricated conduit.

If used, lubricant type and manufacturer shall be
supplied to the Engi neer for approval.

XI'V-27



Installation of the fiber optic cable shall also
be in accordance with the manufacturer’s

speci fications and reconmended practices. Should
t he manufacturer’s specifications and/or
recomended practices appear to conflict wth any
part of this Specification, the matter shall be
brought to the attention of the Engineer for

resol ution.

6. Det ector Loop Installation.

a.

CGener al .

A slot for installation of induction |oop cable
shall be sawed in the pavenent in the
configuration as shown on the plans using a power
concrete saw. The cable shall be pushed into the
sl ot w thout damagi ng the insulation. The

| ocati on of each detector | oop shall be as shown
on the plans or as marked in the field by the
Engi neer. See Standard Drawi ng XIV-17: Detector
Loop Pl acenent.

Det ai | s.

(1) Detector |oop shall be #14 AWG THHN stranded
wire made up of the nunber of non-twi sted
turns, as indicated on the plans, in a
single slot. The wire shall be secured in
the sl ot using PVC tubing on 4-foot centers
around the |oop to prevent floating.

(2) Leads fromloop to sensor unit shall be
twi sted at 3 turns per foot.

(3) Loop slot shall be Y2 mninumin width, 1 %
deep in concrete pavenents, 3 ¥ deep in
asphal t pavenents.

(4) Splices within the loop and | oop leads to
the pull box are prohibited.

(5) Loop sealant shall be as shown on the plans.

Seal ant shall adhere to either asphalt or
concrete surfaces.
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(6) 3MDBY splice kits or approved equal nust be
used to splice the loop wires in the pul
box to the shielded | ead wires.

(7) Unless otherw se specified by the Engineer,
sl ot nust be sawed such that the wire does
not turn an angle greater than 45 degrees at
the corners.

(8) Loop wire and sealant shall be installed the
same day the loop is cut to keep rocks and
foreign material off the |l oop wire except as
approved by the Engineer in consideration of
type of pavenent, weather, and disruption to
traffic.

7. Pedestri an Pushbutton Installation. Pushbuttons shal
be | ocated on the signal posts as shown on the plans
or as marked in the field by the Engineer.

FI NAL CLEANUP

Final cleaning up of right-of-way shall neet the
requi renents of Chapter 11-G9, “C eanup.”

LOCAL REQUI REMENTS

Contractor will be required to conply with all applicable
i censing ordinances of the City of Springfield and work
Wth respect to the project shall be done in accordance
wi th applicabl e ordi nances.

METHOD OF MEASUREMENT

1. Lunp Sum Contracts. Plan quantities will be the
met hod of paynent for any traffic signal project
except for differences in these quantities as approved
by the Engi neer.

2. Item zed-Bid Contracts. Conduit and cable, except
detector | oop cable, will be neasured to the nearest
10 linear feet as shown on the plans. Contract
quantities will be used for final paynment except for
aut hori zed changes during construction or where
appreciable errors are found in the contract
gquantities. The revision or correction wll be
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conmput ed and added or deducted fromthe contract
gquantiti es.

Det ector | oop cable shall be nmeasured per linear foot
of cable installed, unit price to include cable, saw
cutting, sealant, and installation.

Posts, mast arns, signal heads, pedestrian heads,
pushbuttons, signal controller (including specified
equi pnent), splice cabinets (including specified
equi pnent), pull boxes, and power supply assenblies
shal | be measured per each

Concrete for bases shall be per cubic yard of concrete
as specified on the plans.

PC concrete for sidewal ks and ranps shall be neasured
per square foot.

Al'l other equi pnent and material shall be measured as
shown on the plans.

BASI S OF PAYMENT

No direct paynent will be made for any incidental materials
or work required to conplete a signal installation unless
specifically provided for in the contract. Any other
incidental work or materials for which no basis of paynent
is specifically provided will be considered as conpletely
covered by the unit prices bid for itens included in the
contract. There will be no separate paynent for naterial
on site.

TESTI NG OF SI GNAL EQUI PVENT

After the project is open to normal traffic, the contractor
shall notify the Engineer in witing the date the signal or
signal systemw | be ready for testing. Upon concurrence
of the Engineer, the contractor shall place the signal or
signal systemin operation for a consecutive 10-day test

period. |If the signal is to operate independently of other
signals or signal systens, it shall be tested as a single
installation. |If the signal is part of a system the test

period shall not be started until all signals in the system
are ready to be tested. A systemshall be tested as a

unit. Any failure or malfunction of the equipnment during
the test period shall be corrected at the contractor’s
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expense and the signal systemtested for an additional 10
consecutive day period. This procedure shall be repeated
until the signal equi pnent has operated satisfactorily for
10 consecutive days.

WARRANTY

The contractor shall be responsible for the condition of

all material and all work perfornmed as part of this
contract and such material and | abor shall be guaranteed by
the contractor and his surety agai nst defective workmanship
and/or material found to be defective in manufacture or

whi ch has been danaged in handling or placenent after
delivery for a period of 12 nonths after acceptance by the
City. Contractor shall repair, replace, or otherw se nake
good at his own expense any such defect or failure which
may becone evident within the guarantee period, excepting
as may be due to normal use or wear.
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CHAPTER XV. TREE PLANTI NG

TREE PLANTI NG

1

Scope of Wrk. The work will consist of furnishing
all | abor, equipnent, and materials necessary for the
preparation, planting, and rul ching of trees specified
in the contract. All disturbed areas around the trees
shall be mul ched. D sturbed areas outside of

aut hori zed construction limts shall be seeded and

mul ched or sodded as determ ned by the Engi neer, at
the contractor’s expense.

Materials. Al trees shall be 1.5 to 2.5 inch cali per
nmeasured 18 inches above ground line. Nunber,
species, and location of trees shall be as shown on
the plans. Trees shall be wapped with standard
nursery paper fromthe ground line to the first
branches above the ground line and balled with burlap
wrapping. Fertilizer shall not be used in or around
hole. Ml ch shall be conposted yard waste or wood
chips, two (2) inches or less in size, placed around
the tree.

Construction Requirenents. Trees shall not be planted
prior to Novenber 1 nor after May 15 unl ess authorized
by the Engineer. Holes for the balled trees shall be
a mnimmof two (2) feet greater in dianeter than the
balled tree and six (6) inches deeper than the depth

of the ball. The hole shall be filled wth water
prior to planting and drained before soil is
backfilled around new tree. Fifty percent topsoil and
50 percent peat nbss is to be used to fill around and
under the tree and shall be free of rocks greater than
one-half inch dianmeter and tanped firmy in place. It

is inportant to note the soil-stained ring on the base
of the tree trunk be a ground | evel when planted. Two
st akes, equally spaced and opposite each other, shal
be installed two (2) feet fromthe tree and
appropriate wire affixed around the tree and to the
stakes four (4) feet above and parallel to the ground,
protected so as not to injure or cut the tree, will be
installed to provide stability. Milch shall be placed
over the entire excavated area for the tree to a depth
of six (6) inches.
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4. Met hod of Measurenent. Measurenent will be per each

tree and will include excavation, planting, renoval of
spoils, watering, soil replacenent, staking, and mulch
and wi Il include one-year guarantee for replacenent in

the event the tree dies.

5. Basis of Paynent. Paynment will be nade for each tree
at the unit bid price for each tree. No direct
paynent will be made for excavation, planting, renoval
of spoils, water, soil, replacenent, staking, and
mul chi ng.

SPECI AL CONDI TI ONS RELATI NG TO PLANTI NG

If a contractor working on a public project is being
assessed |iqui dated danages as of May 15 and the project is
conpl eted except for tree planting, the |iquidated damages
will cease until the beginning of the next planting period.
The |i qui dated danages will then be applied based upon the
tinme it takes to conplete the project starting with the 1%
day of Novenber.



CHAPTER XVI. TEMPORARY ERCSI ON AND SEDI MENT CONTRCL

The purpose of tenporary sedinent control is to prevent sedi nent
fromleaving the construction site. It will be the contractor’s
responsibility to prevent sedinent fromleaving the construction
site and to renpbve any sedi nent accunul ati on and nmake any
repairs necessary after each rainfall event. No direct paynent
will be made for providing erosion and sedi nent control.

When construction occurs in | ow areas where stormater drai nage
will be present, erosion along the channel and in the easenent
areas wWill be a constant problemduring wet periods. The
contractor will be responsible to provide whatever nethods are
necessary to control this erosion and to prevent sedi nent from
| eaving the site and entering adjacent or downstream properties,
streans, sinkholes, etc. This may require construction of silt
fences, sedinent traps or filters, sedinent basins, diversions,
t emporary ground cover, etc.

Erosion is a natural process; thus, to mnimze the effect of
erosion, the contractor will be allowed to only excavate and
fill in areas where the work is taking place. After 15 cal endar
days, any exposed soil has to be tenporary seeded with Type |1
mul ch. After a rain event, any washouts al so have to be

repai red and reseeded.

The contractor will be required to:
A RETAI N THE SEDI MENT ON SI TE

The contractor shall be responsible to design, provide,
construct, and maintain protection fromincreased and

accel erated runoff, sedinent from erosion, and other
consequences of erosion for all adjacent or downstream
properties, stormsewers, creeks, sinkholes, wells,

springs, channels, etc., that could receive sedinent-| aden
runoff fromthe construction site. Straw bale barriers,
silt fences, diversions, sedinent traps or basins, or other
nmet hods may be necessary. The contractor shall be
responsi ble to ensure that stormmater |eaving the
construction site does not exceed at settleable solids
[imt of 225 m/I/hr at any time. |If the discharge exceeds
this limt, then the contractor will have to take i medi ate
corrective action at no additional cost to the project.
Copi es of design and specification guidelines for various
tenporary erosion and sedi nent control nethods are
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avai l able for the contractor’s use in the Engi neering
Division Ofice.

M N M ZE THE EXTENT AND DURATI ON OF EXPOSURE

The contractor shall schedule his work to mnimze the
anount of area that is exposed at any given tinme and to
conplete the work in the area as soon as possible so the
ground can be protected wth tenporary or permanent ground
cover. Cearing and grubbing shall be done in sections as
needed for construction.

STABI LI ZE ERCSI ON SENSI Tl VE AREAS

The contractor shall provide erosion protection at al
stream crossings or other erosion prone areas that are
di sturbed by this operation as soon as possible after
construction is stopped or conpleted in the area. This
erosion protection shall be one of the three nethods
descri bed bel ow. Decisions concerning type of nethod,

| ocati ons, and anounts of erosion control shall be
coordinated with the Project Engineer.

1. Er osi on Control Bl anket. Erosion control blanket
shall be installed in areas deened necessary and
suitable by the engineer and in any | ocations that the
contractor chooses for erosion control. The area to
be covered shall be properly prepared, seeded, and
fertilized before the blanket is applied.
Installation shall be in accordance with the
manuf acturer’ s recomendati ons. Bl anket nust be
mai ntai ned until grass growth is sufficient to contro
erosion. No direct paynent will be nmade for erosion
control blanket. Manufacturer’s guidelines will be
used for erosion blanket installation.

2. Stone Riprap Facing. Were erosion potential is high
and it is deenmed necessary by the engi neer, stone
riprap facing shall be placed in accordance with
standard specifications. No direct paynment will be
made unl ess included as a specific bid item \Wen
made, paynent will be by the square yard and only in
areas deened necessary by the engi neer.

3. Repair with Excavated Material. [In areas where
crossings are in rocky material, the channel bed and
side slopes nay be replaced with the excavated rock,
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or simlar material, when deened acceptable by the
engi neer. No paynent will be made for this work. |If
this nethod fails to protect the area from erosion,
one of the other methods may be required.

PROTECT STOCKPI LES

Stockpi |l es of excavated materials, bedding materials, etc.,
shall be located away from streans protected fromrainfal
and/or shall drain to a sedinment barrier or trap sufficient
to handle the flow and provide filtration.

CONTROL TRANSPORT MUD TO AND ON PUBLI C STREETS

The contractor shall be responsible to control transport of
mud to public streets by constructing tenporary gravel pads
at ingress/egress points, by washing the truck tires, or by
ot her acceptable nmethods. The contractor will be required
to clean the streets of deposited nud as frequently as
needed as determ ned by the engineer to keep them usable
and to control dust.

CONTROL DUST

The contractor shall provide watering trucks, street

cl eani ng and sweepi ng, tenporary gravel surfaces, or other
acceptabl e nethods to keep the dust level in the area at an
acceptabl e | evel as determ ned by the engineer.

PROTECT AGAI NST CHEM CAL POLLUTI ON

Ql, fuel, or other fluids fromconstruction vehicles or
ot her chem cal s used during construction shall not be

drai ned, spilled, or disposed of on the construction site.
Enmpty chem cal containers shall be collected and properly
di sposed of.

PROTECT EXI STI NG STREAM BANKS

Contractor shall use caution to avoid danmage to existing
stream banks at all possible |ocations. Stream banks and
flow lines that are disturbed shall be restored to as near
original shape as possible and shall be protected from

er osi on.
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STABI LI ZE ALL DI STURBED AREAS

Al'l disturbed areas shall be protected fromerosion no

| ater than 15 days after conpletion or stoppage of work in
the area. This protection may be tenporary cover with

mul ch or bl anket if feasible.

I NSPECT AND MAI NTAI' N CONTROL DEVI CES

Contractor shall inspect all erosion and sedi nent contro
devices on a weekly basis and after every rainfall event.
Any danages shall be imredi ately repaired. Devices shal

al so be cleaned and the sedi ment properly di sposed of when
needed.

If at any tine the contractor is found to be in violation
of these requirenents and does not immedi ately correct the
situation after notification, the City shall have the right
to make the necessary corrections and deduct the rel ated
costs fromthe anount to be paid to the contractor or bil
the contractor if no paynents are bei ng nade.
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